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SCIENXIFIC AMERICAN a view t0 D0 °ming stocks. With such suspicions we 

ESTABLISHED 1845 have no sympathy. No opportunity has been afforded 

us of actually testing the transatlantic transmission 

MUNN & CO. Editor s and Proprietors f messages; but those who desire positive evidence 

Published Weekly at wi ^ ^ n( ^ ample proof in the reports of independent 

No. 361 Broa.dwa.y, New York stations hot interested in the success of the Marconi 

Company. 

CHARLES ALLEN MUNN, President i n the current Supplement we publish a letter from 

361 Broadway, New York prof Reginald A Fessenden, who describes the work 

FREDERICK CONVERSE BEACH Sec-y and Tr.as. at Glace Bay ag recorded by the messages rece ived at 
361 Bioadwav. New York 

his own station at Brant Rock, Mass. Wireless teleg- 

TER31S TO SUBSCRIBERS raphy is not a secret means of communication, and the 

onecopy. one year for tne united siHtes or Mexico r,oo various selective systems, about which one hears so 

One copy, one year, for Lan.ida A.m J ' 

one uopy. one yeur, to auy toreiKn country, postage prepaid. fulss.Bd. 4.6u much, operate not to prevent outsiders from receiving 

THE SCIENTIFIC AMERICAN PUBLICATIONS one's message, but to prevent outsiders from inter- 

Scientitto American (Established 1845). *:i.00ayear „ ,., .. , . . ., _, , ,, 

Sciemiiiu American Mippiftnent (Ksiabiistied 1ST0) 5.uu •■ fering with the receipt of the message. Thus, while 

AiiU'i'iran Homes nutl li aniens tt.UU " _, . . . . . . . . , , ,, 

scieniiiic American uxport Editt-.n (Kstabiisned is78) 3.00 " Marconi could adjust his instruments to prevent other 

'1 tie L-onitiined subscription rates and noes to foreign countries, in- , , . „ . , „ , . ,, . . - , . 

eiudinu tan .da. win ueturiiisned upon application. stations from seriously affecting the receipt of his 

K..„.it uyp. a t..i or express money order u, by oank draft „r .check messages from Clifden, he could not prevent those 

MUNJs & CO.. ^,1 Broadway, New \ orfc. ' ^ 

=^=t === ^ = ^ = ^ == ^ ==== ^ == ^ === :^^= same stations from receiving both the Glace Bay and 

NEW YORK, SATURDAY, NOVEMBER 16, 1907. the Ciifden messages. As no secret code was used, 

==^=:^=^^^^^=^===:^^^^^^=^^^= Prof. Fessenden was able to keep a complete record 

The Editor is always glad to receive for examination illustrated of the M arconigrams, although Brant Rock is over 

articles on subjects of timely interest. It the photographs are 

shot y, the articles short, and the facts authentic, the contributions 600 miles from Glace Ba y- 0n October 18, when the 

will receive special attention. Accepted articles will be paid lor system was officially opened, 1,400 words were trans- 

at regular space rates. mitted across the Atlantic, after which it was neces- 

'" sary to suspend operations due to atmospheric dis- 

THE MAN BEFORE THE FUENACE. . . „. . , . u , .. iV . 

x.xa*»/ivjj ijuj *vnnm*. turbances. The actual rate at which the messages 

In the struggle to advance the records for transat- were gent wag geyen wordg per minute; but &g & great 

lantic steaming which is now attracting so much pub- many meggages had to be repeatedj the effective rate 

lie interest, the final decision of the question - as to .. - . t . . . . 

H was reduced to three words per minute, 

what figure that record shall reach depen'ds upon the ,„. , .. , . „, „ .,„ _ . ._ _ 

K K The wave length used at Glace Bay differed from 

man before the furnace. It is a matter for the fire- ... , . „,... . ,. „ „ „ 

that used at Clifden and, according to Prof. Fessen- 

man to determine. This fact has long been under- , „. , .. . . . . , „ ... . 

den, was broader than is advisable for cutting out 

stood by the big steamship companies; and when a... , . , ., , . . 

„ , . interference and atmospheric disturbances. ... A 

new flier is about to make her one supreme attempt to . . ... , . „ . . .. . 

cable can operate to within a half hour of the arrival 

accomplish a record passage, picked men in the fire- . ., .... , . , „ .. ... 

of a lightning storm, and some of the well-known 

room and special bonuses contribute not a little to . ., ... ,. .... . . 

means for achieving this protection should be used for 

the record-breaking effort. The importance of the . , ... „ ., . . , , 

wireless stations. If it is not done, operation becomes 

fireman is clearly evident in the case of the two quad- . ... . ,, ,. ... , .. 

impossible in the summer months, as with long-dis- 

ruple-turbine steamers, which are now being placed . .. ., . . .. , 

„ . , „ . .. tance stations there is always some thunderstorm 

in service. On her trial trip of 1,200 miles the ... ... .. . ..„..,«„, 

. „„ ._ „ , ., , _, ,„ within the radius of operation. In the fall atmo- 

Lusitania made 26.45 knots for 300 miles, and 25.40 , . .... ,, , , , ., . . . . 

spheric conditions are the best for the transmission of 

knots for 1,200 miles. On that occasion, it goes with- „ . . ., , . .„ . . ., 

Hertzian waves; the real test will come during the 

out saying that good coal and selected firemen in- , . , ... ..... 

. , . , ■ ., summer months. Although the Marconi system may 

sured that in every one of the twenty-five boilers . , , , _ , . . . . 

, not yet have attained a sufficient degree of speed and 

steam was maintained steadily at the standard pres- ,. ..... , . ., ., . 

. „„„ , , . , „. reliability to meet the exacting demands of commer- 

sure of 200 pounds to the square inch. Given an . , .... ... . . . . . 

, . , ... cial service, it has scored the greatest actual advance, 

ample supply of steam at that pressure, and fairly ., . .. 

„ so far, in this direction, 

good weather, and the Lusitania stands good to ^ 

make at any time her 25 to 25% knots over the whole 

transatlantic course. But let any such conditions as THE EIGHTH NATIONAL AUTOMOBILE SHOW IN 
poor coal and inefficient firemen be introduced, and MADISON SQUARE GARDEN. 
the steam pressure and speed will drop accordingly. The eighth annual automobile show under the aus- 
So far the "Lusitania" has made 24.25 knots for the P ices of the Association of Licensed Automobile Manu- 
whole passage, and her average is advancing with facturers was held last week in Madison Square Gar- 
each voyage; but if a comparison were made between den ' In this - the second big snow to be held this fal1 

*u« i„„ „t *i.„ „„ ,- ti-„ -«! „ ^i *u„ i „* *u„ in New York, most of the older makers of automobiles, 

the log of the navigating officer and the log of the 

engine room, it would be found that there was a re- as wel1 as a few new ones - were "presented. Among 

markably close correspondence between the curve of the latter should be mentioned the inventor under 

speed and the curve of steam pressure. whose P atent covering the application of a clutch to a 

Within another week the "Mauretania" will start gasoline machine the members of the association are 
on her maiden voyage. Because of the fact that on licensed. The new Selden car is of the standard 4- 
her trial trip she has proved to be from two-thirds cylinder type, with shaft drive, and without any start- 
of a knot to a knot faster than her predecessor, even ling innovations. On the other hand, the company 
greater interest will attach to the performance of this which Purchased the Selden patent and subsequently 
ship. In a single run over the 300-mile course formed the association, has still further improved its 
through the Irish Sea she averaged 27.36 knots, which car with electric transmission (which it first brought 
is equal to about 3iy, land miles an hour. On the out this year) and for 1908 a Powerful 60-horse-power 
whole 1,200-mile course her average was 26.03 knots. model wiU be Produced. The electric transmission 
If the ship has maintained 26 knots for 1,200 miles, makes the machine as easily controlled as an electric 
there is no reason' why, under equally favorable automobile or a trolley car, and does away with trans- 
weather conditions, she should not maintain that speed mission troubles such as the stripping of gears and 
from Queenstown to Sandy Hook. In her case, as in the llke - Three of the most interesting of the com- 
the case of the other ship, it will be a question of the mercial vehicles in the basement consisted of a power 
ability of the firemen to maintain the steam pressure wagon and tw0 trailers, all of which were propelled by 
at the standard set by the designers. electricity produced by a dynamo direct-connected to 

.» < » > » a 50-horse-power 4-cylinder engine in the forward one. 

THE PRESENT STATUS OF TRANSATLANTIC, WIRELESS These vehicles all had six wheels, of which the large 

TELEGRAPHY. middle pair were the drivers, they being revolved by 

The recent announcement that wireless telegraph electric motors and chains. The wheels were fitted 

communication had been established on a commercial with broad steel tires, and the trucks looked amply 

basis between Glace Bay, Nova Scotia, and Clifden, able to carry the load of 7 tons claimed as the capacity 

Ireland, has been followed by the usual storm of con- of the train. 

troversy between the man who takes everything on The exhibit of electric vehicles was very complete 
faith and the man who will not accept a fact that and showed some improvement in the way of mileage 
he does not observe with his own eyes. The Scien- per charge, there being several machines for which a 
tific American believes that the highest praise is mileage of over 100 was claimed and a maximum speed, 
due to Signor Marconi for his pioneer work and for for spurts, of over 30 miles an hour. There were sev- 
the perseverance which has carried him to his present eral additions to the high-speed, gasoline-type, electric 
success, and this without depreciating the -work of runabout which was first exhibited last January. Many 
others in the same field. However, we realize that of the makers also showed removable bodies and of- 
many exaggerations have been printed which prob- fered excellent combinations in this line. Some of the 
ably will do harm unless corrected. Several years electric machines were fitted with a foot-operated con- 
ago it was announced that the Marconi Company was troller, and the wheel seems to be replacing the lever 
ready to deliver commercial messages across the At- for steering. 

lantic, but a breakdown occurred and communication The gasoline cars exhibited were practically all fitted 

was suspended. In view of this- failure, it is but with engines of the multi-cylinder vertical type. About 

natural for certain persons to be somewhat skeptical 25 per cent of them had 6-cylinder engines, while 

as to the actual commercial status of the present most of the remainder had engines of the 4-cylinder 

system. Some have even gone so far as to hint that type. A two-cycle car was shown in 3 and 4-cylinder 

no messages whatever were transmitted across the models, while a well-known horizontal single-cylinder 

Atlantic, but that false reports were given out with machine was shown in a number of different models. 



The cheapest car at the show was one formerly built 
as a buckboard, but now remodeled and fitted with a 
false bonnet. This little runabout now sells for $400. 
It is fitted with a single-cylinder air-cooled motor and 
friction disk transmission. The most interesting low- 
priced runabout on exhibition was fitted with a 4-cylin- 
der motor, shaft drive, and planetary gear transmission. 
It had a rumble seat and was a perfect copy in minia- 
ture of the popular high-powered runabouts. 

The two pioneer makers of air-cooled cars, as well 
as one other concern, exhibited 4-cylinder models, while 
one of the former also showed a 6-cylinder. Two of 
these companies now make water-cooled engines as 
well, however, so that the purchaser can have his 
choice. One of the first of American makers has 
pinned his faith to the 6-cylinder engine so completely 
that his firm will construct no other type. The gen- 
eral tendency, however, is to regard the 6-cylinder 
engine largely as a fad to which the manufacturer 
must cater in order not to lose trade. The constant 
torque and lessened vibration of this type of engine 
are nevertheless indisputable advantages. A large 
percentage of all the engines had high-tension magneto 
ignition in addition to that with accumulators and coils. 
Two separate sets of spark plugs are generally fitted. 
Make-and-break ignition was shown on but a few cars. 
Two or three makers also showed engines with ball- 
bearing crankshafts. The use of ball or roller bear- 
ings in the transmission, rear axle, and wheels is also 
quite general. 

Improvements in the chassis of 1908 cars consist 
chiefly in longer springs and better brakes. The brake 
drums are now made larger and wider, giving much 
more surface and making it possible to stop a car with 
greater certainty and in a shorter distance in case the 
emergency arises. As for the bodies, these are more 
luxurious than ever, some of them being finished with 
hand-buffed leather, silver-plated door handles, etc. 
The runabout with rumble seat has been developed, in 
some cases, into a 4-passenger roadster having two 
small seats behind; and one enterprising manufacturer 
showed a tonneau with a chauffeur's seat hung over 
the running board about on a level with the floor and 
on the opposite side to the driver's seat, which was 
placed slightly in advance of the one beside it. Among 
the limousines a novelty was a stage-coach type of 
body with a phaeton hood and glass front over and in 
advance of the driver's seat. 

The sole representative of the steam machine was 
that well-known make with flash boiler, condenser, and 
compound engine, which had as its chief improvement 
a thermometer gage on the footboard to show the tem- 
perature of the steam. 

This exhibit of standard 1908 cars, although show- 
ing no radical changes over the cars of the present 
year, has nevertheless demonstrated a steady advance 
along rational lines and has shown that the older 
manufacturers are continually improving their pro- 
duct and bringing it nearer to that perfection which 
all wish to attain. 

— ^ * m > » 

M. B. Sziland makes a communication to the Aca- 
demie des Sciences upon the supposed discovery of a 
new radio-active salt. A French experimenter, M. 
Lancien, stated that he had prepared a molybdate of 
uranyl whose radio-activity was much greater than 
that of nitrate uranyl. According to him, the activity 
of the molybdate is comparable to that of a radiferous 
barium salt of an activity equal to forty times that of 
metallic uranium. On the other hand, the previous 
work of scientists has shown that the activity of 
uranium salts is always in proportion to the amount 
of uranium which they contain. This is especially 
brought out by Madame Curie. We are able, by means 
of certain chemical operations, to deprive temporarily 
a uranium compound of the greater part of its activ- 
ity, and to concentrate this in a small residue of the 
treatment, but this modification is not permanent. 
After a certain time, the residue has lost its activity 
and the uranium salt gradually recovers its original 
activity. Therefore in the state of equilibrium, the 
salts of uranium have a radio-activity which is less 
than that of uranium. As the result announced by M. 
Lancien was in contradiction with this fact, it seemed 
necessary to confirm it. Accordingly the experimenter 
prepared the molybdate of uranyl following M. Lan- 
cien's process, which consists in precipitating a solu- 
tion of uranyl nitrate by molybdate of ammonia. He 
prepared two samples, one of which was obtained in 
the presence of an excess of uranium salt and the 
other with an excess of molybdate. Using the speci- 
mens in the form of dry powder, he measured their 
activity during a period of twenty-five days, and found 
that the value for the two specimens was the same, as 
might be expected, and was below that of uranyl 
nitrate. It is represented by the fraction 0.3 of the 
activity of metallic uranium. By the photographic ef- 
fect of the compounds the molybdate of uranyl shows 
the normal value. These results show that contrary 
to what has been announced, the molybdate of uranyl 
has no special advantage as concerns the radio-active 
quality. 
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HOW THE PLANETS ASE PHOTOGRAPHED. 

BY DR. S. A. MITCHELL, COLUMBIA UNIVERSITY. 

The safe arrival in the United States of 7,000 photo- 
graphs of the planet Mars is an astronomical event 
of no small importance. To transport a delicate lens 
18 inches in diameter from New Hampshire to the 
Andes, to carry this lens and its mounting up to the 
height of 14,000 feet above sea level and there as- 
semble the many parts into a perfect running machine, 
a powerful telescope, is in itself a gigantic undertak- 
ing. But when there is added to these almost insur- 
mountable obstacles the difficulties of existing — we 
can hardly call it living — for a couple of months on 
an arid desert so high above the sea, we can gain some 
small insight into the huge task undertaken by Prof. 
Todd of photographing Mars at its near approach to 
the earth. 

Whether these photographs prove that Mars is in- 
habited or not, Prof. Todd- and his chief assistant, Mr. 
Slipher, who made all the photographs, are deserving 
of nothing but the greatest praise for overcoming 
great observational difficulties and procuring this 
splendid series of plates made under the greatest of 
bodily discomforts. One does not ordinarily go and 
live in a desert for the sake of having a pleasure 
trip; and the only motive that could have actuated 
Prof. Todd and Mr. Percival Lowell in financing and 
sending out the expedition, was the desire to arrive 
at the truth regarding the interesting markings on 
the planet Mars. 

Those who have never tried to photograph the stars 
can have no idea of the difficulty of the task; but 
when one attempts to portray the planets in detail, 
these obstacles are increased many times. Photog- 
raphy is no new art. We all of us know how easy it 
is to take a snapshot of a landscape and get a pretty 
picture; why is it then that no serious attempt has 
ever been made before to observe the planets with the 
help of the photographic plate? However, when it is 
mentioned that a huge camera with a lens 18 inches 
in aperture and 25 feet in focal length gives an image 
0/ Mars, when it is nearest to the earth and conse- 
quently at its largest, only 1/25 of an inch or one 
millimeter in diameter, the size of a pin head, one 
sees the utter impossibility of showing any details on 
so small an image, much less to decide whether a given 
mark is a straight canal or some other geographical 
feature. A photographic plate placed at the focus 
of the 18-inch telescope that Prof. Todd used would 
give a picture but one millimeter (0.039 inch) in di- 
ameter. After such a plate was developed, it could 
of course be enlarged by an ordinary camera, and a 
bigger Martian picture obtained. For a minute study 
of planetary detail this method would lead to results 
of little or no practical importance. 

It may be asked, Why not use a telephoto lens on 
Mars? This has led to splendid results in landscape 
work, giving a picture of mountains fifteen to twenty 
miles distant as if they were only a short way off. 
This is in reality the very process used in photo- 
graphing Mars or Jupiter. A magnifying lens is plac- 
ed in the telescope just Defore the photographic plate, 
and an enlarged image of the planet is obtained. Prof. 
Todd has used a magnification of about five diameters 
in getting his Andes photographs. A greater enlarge- 
ment than this is practically impossible. The much- 
heralded photographs of Mars taken with such an ex- 
penditure of time, energy, and money (the original 
photographs cost about a dollar apiece) have the 
scant diameter of 3/16 of an inch, and the photo- 
graphic work must be of the very best, and great ob- 
servational difficulties must be overcome to procure 
even these tiny pictures. 

When the celebrated firm of Alvan Clark & Co. 
made the Amherst lens, they did not intend it for 
photography, and accordingly ground and polished the 
objective so that the yellow and green of the spectrum, 
the colors that most affect the eye, should be brought 
to a good focus. A lens can be considered as made 
up of a series of prisms, and we all have seen how 
the ordinary prisms on a chandelier break up white 
light into its spectrum colors. Thus when a star is 
viewed through a good astronomical telescope, the red 
and blue rays are not sharply focused, and as a result 
the star is surrounded by a beautiful purple color. 
With this color the astronomer is always familiar, but 
it invariably leads the beginner on his first peep 
through a big glass to exclaim "What magnificent 
colors!" If an ordinary photograph were made with 
a visual lens, it would be impossible to get a sharp 
image, for the simple reason that the optician in mak- 
ing the lens did not grind it with the purpose of 
bringing to a good focus the blue and violet light 
which most affects the photographic plate. This can 
be done by the optician, and we then have a good 
photographic telescope, but a poor visual one. 

If an astronomer happens to have a first-class visual 
telescope, and wishes to take photographs, he has to 
adopt a measure with which we are all familiar in 
landscape work — that of using a ray filter or color 
screen and isochromatic plates. This color screen 
must be used a little more intelligently than is done 



in landscape work by even the best professional pho- 
tographers. It becomes necessary to make a careful 
study of the objective, and construct a color screen 
of a very particular kind. Mr. Wallace, of the Yerkes 
Observatory, has done some admirable work in inves- 
tigating photographic plates and ray filters, and a 
"Wallace screen" and isochromatic plates have been 
found to give splendid celestial photographs with 
visual lenses. 

But consider how the light from Mars must travel 
after it reaches the telescope before an image 3/16 
inch in diameter is obtained on the photographic 
plate; through the objective, through the lenses that 
make up the magnifier, then through the color screen 
to an isochromatic plate. All these several parts must 
be in the best of adjustment and focus, if a good 
sharp picture is to be obtained. But during the ten 
or fifteen seconds that are necessary to photograph 
Mars, its light has had to travel through miles and 
miles of the earth's atmosphere. This, we know from 
the twinkling of the stars, is always in a state of un- 
rest. The disturbance in the air blurs the photo- 
graph, and it is next to impossible to get a good im- 
age, one in which the very fine details will stand 
out hard and sharp. The only feasible way of over- 
coming this difficulty is the method adopted by Prof. 
Todd of making a series of exposures, twenty-five to 
fifty in number, all on the same plate. When the 
plate is developed, the few seconds of best seeing will 
be evident from the increased sharpness of the photo- 
graphs. 

Mars was closer to the earth in 1907 than it has 
been at any time since 1892; but unfortunately for 
the observatories of America and Europe, it was very 
low down in the sky. At the beginning of July, when 
nearest the earth, Mars at the Yerkes Observatory 
was never more than 20 deg. above the horizon. This 
necessitated looking through a great thickness of the 
earth's atmosphere. It was to diminish the ill effects 
of this atmosphere that the Lowell expedition went to 
the top of the Andes. 

Prof. Barnard, with his beautiful photographs of 
the Milky Way and star clusters, has shown more than 
any other man the wonderful possibilities of photog- 
raphy in astronomical work. With the 40-inch Yerkes 
telescope, he made splendid photographs of Jupiter. 
At the focus of this great telescope (over 60 feet in 
length) Jupiter when nearest the earth appears di- 
rectly as an image 3/16 inch in diameter. When en- 
larged five diameters, Jupiter is nearly an inch in 
diameter, just as if it had been photographed with a 
telescope 300 feet in length! 

But Jupiter is more easily photographed than Mars; 
first, because in the telescope it is about twice as big 
as the ruddy planet; and second, because Jupiter's 
surface being about two and a half times brighter than 
that of Mars, a shorter exposure is necessary. To 
get original negatives of the same size from the 
two planets, it would be necessary to give Mars ten 
times the exposure of Jupiter! 

The astronomical world is awaiting with great eag- 
erness the verdict of Mr. Lowell when he examines 
carefully the Andes photographs. If nothing definite 
is proven this year regarding the canals of Mars, 
there will be another chance to try it again in 1909. 
Then the planet will be even closer than it was this 
summer, but what is more important, it will be 25 
degrees higher in the sky, and this will permit the Lick 
and Yerkes telescopes to turn their full power on Mars, 
and make photographs which with the latter instru- 
ment will be as large as one-half inch in diameter. 



THE CURRENT SUPPLEMENT. 

A report upon an elaborate series of tests of inter- 
nal combustion engines on alcohol fuel has been pre- 
pared for the Department of Agriculture by Charles E. 
Lucke, Assistant Professor of Mechanical Engineering 
at Columbia University, and S. M. Woodward, of the 
office of Experiment Stations. A generous abstract of 
this report is published in the current Supplement, 
No. 1663. J. H. Morrison's treatise on the development 
of armored war vessels passes to a twelfth installment. 
The first American ironclad in service and the old and 
the new navy are the topics discussed. Samuel R. 
Bennett describes some improved methods of dust 
prevention in the grinding trades. Alloyed steels, 
such as nickel, chromium, vanadium, silicon, tungsten, 
and the like, are coming into more general use every 
day, for the parts of high-grade machinery which are 
subjected to a high rate of wear, which have to sup- 
port a great weight, or which are subjected to exces- 
sive strains, stresses, and vibration. For that reason, 
E. F. Lake's suggestions on the forging of alloys ought 
to prove of value and interest. The use of captive 
war balloons at Casablanca is illustrated and described. 
The injurious effect of light upon the eye is' dilated 
upon by Dr. A. Birch-Hirschfeld. How fresh-water 
fish care for the eggs of their young is described by 
Theodore Gill. Sir George Birdwood writes interest- 
ingly on the mechanism <1( of the southwest monsoon. 
Ethnologists will read with interest W. A. Cook's de- 
scription of the Bororo Indians of Matto Grosso, Brazil. 



SCIENCE NOTES. 
The Royal Society of England, with the approval of 
King Edward, has awarded the Copley Medal to Prof. 
Albert A. Michelson of the University of Chicago for 
optical investigation. It has awarded the Davy Medal 
to Prof. Edward Williams Morley of Cleveland, Ohio, 
for his investigations in physics and chemistry, and 
especially for his determination of the relative atomic 
weights of hydrogen and oxygen. 

Dr. J. Schubert, of the Prussian Forestry School at 
Eberswalde, as the result of five years' study of forest 
influence on rainfall, says that of seventeen gage sta- 
tions in the forest, at the forest's edge, and in the 
open, the forest stations show the greatest, and the 
open stations the least precipitation. Corrections for 
snowfall and for difference in the exposure of the 
gages as regards wind, amount to 5.5 per cent; the 
observed difference in catch being 5.2 per cent. 

San Francisco is suffering from a plague of rats, 
and is offering a bonus for their destruction. Apart 
from the general destructiveness of rats, they carry 
and transmit the bubonic plague, and have often aided 
in spreading pestilence through Asiatic cities. They 
are so prolific that any temporary upsetting of the 
"balance of nature" may result in an enormous in- 
crease in their numbers. The earthquake in San Fran- 
cisco doubtless provided them with innumerable safe 
hiding places, and in other ways favored their in- 
crease. 

M. I. St. Murat, director of the Meteorological In- 
stitute of Roumania, publishes the results of his study 
of the retarding influence of forests on wind velocity 
in the Annales of the Roumanian Academy. He finds 
that the greatest effect which a forest can have upon 
the wind consists in diminishing the wind velocity to 
leeward of the forest. At 164 feet this decrease in 
velocity may amount to 4 to I 1 /, miles an hour, which 
means a reduction of the force of the wind by one 
degree on the Beaufort scale. This decrease is felt 
within 330 feet of the forest. After that the velocity 
increases again with increasing distance, and at about 
1,640 feet reaches the force noted before the forest was 
encountered. 

An interesting phenomenon recently discovered by 
Marckwaldt consists of an alteration occurring in the 
color of a body under the action of light, while the 
original coloration is re-established in the dark. The 
substances showing this phenomenon are very few in 
number, though, according to communication by Prof. 
H. Stobbe at the recent Congress of German Natural- 
ists and Physicists, the group of fulgides contains a 
number of substances of this kind. This phenomenon, 
called phototrophy, is of especial importance for chem- 
ical and physical science, as possibly embodying an im- 
mediate conversion of light waves into chemical en- 
ergy. It might become extremely valuable for photog- 
raphy or for any other art utilizing radiations of a 
similar nature. 

Astronomers are uncertain as to whether comets are 
coming from spaces beyond the limits of our planetary 
system or from this system itself. While the latter 
hypothesis seemed to be more plausible, the fact that 
a few comets show a hyperbolical trajectory (in oppo-. 
sition to the elliptical or parabolical trajectories of 
the remainder) could not be made to agree with it. 
In a paper recently published, Messrs. Fabry and Fayet 
(see Revue Scientifique, No. 16) show that the de- 
partures from the elliptical or parabolical shape of 
the trajectory observed in the case of a few comets 
are due to the disturbing effects of the planets of our 
system, especially of Jupiter, whose influence obvious- 
ly is paramount. According to this statement, all the 
comets that have so far appeared are thus permanent 
astres 'belonging to our planetary system. 



OFFICIAL METEOROLOGICAL SUMMARY, NEW YORK, 
N. Y., OCTOBER, 1907. 

Atmospheric pressure: Highest, 30.60; lowest, 29.47; 
mean, 30.06. Temperature: Highest, 73; date, 7th; 
lowest, 36; date, 31st; mean of warmest day, 68; date, 
4th; coolest day, 42; date, 21st; mean of maximum 
for the month, 59.8; mean of minimum, 45.2; absolute 
mean, 52.5; normal, 55.4; deficiency compared with the 
mean of 37 years, — 2.9. Warmest mean temperature 
of October, 61, in 1900. Coldest mean, 50, in 1876. 
Absolute maximum and minimum for this month for 
37 years, 88 and 31. Average daily deficiency since 
January 1, — 1.3. Precipitation: 3.82; greatest in 24 
hours, 1.96; date 27th and 28th; average of this month 
for 37 years, 3.70. Excess, +0.12. Accumulated de- 
ficiency since January 1, — 1.36. Greatest precipita- 
tion, 11.55, in 1903; least, 0.58; in 1879. Wind: Pre- 
vailing direction, N. W.; total movement, 9,227 miles; 
average hourly velocity, 12.4 miles; maximum velocity, 
50 miles per hour. Weather: Clear days, 18; partly 
cloudy, 9; cloudy, 4; on which 0.01 inch or more of 
precipitation occurred, 9. Thunderstorms: 27th, 28th, 
29th. Frost: light, 16th. 19th, 27th; heavy, 21st, 22d, 
25th. 31st. 
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EDISON'S SYSTEM OP CONCRETE HOUSES. 

The new method of building dwellings of small 
cost, recently announced by Mr. Thomas A. Edi- 
son, opens tremendous additional possibilities for 
the use of concrete. Instead of the old box-like 
concrete structures with which we are all famil- 
iar, it will be possible to have attractive houses 
at a much lower cost than was possible in the 
first-mentioned type. 

When asked in what particulars his idea was 
novel, Mr. Edison said: "There is nothing par- 
ticularly novel about my plan; it amounts to the 
same thing as making a very complicated casting 
in iron, except that the medium is not so fluid. 
Some one was bound to do it, and I thought that 
I might as well be the man, that's all." 

The method consists in the use of molds, cost- 
ing $25,000 the set, made of %-inch cast iron, 
planed, nickel-plated, and polished. The different 
pieces vary in size, some of the interior parts 
being but two feet square. When in position, 
the units are held in place by trusses and dowel 
pins. Into the top of these molds concrete is 
pumped continuously by compressed air, using 
two cylinders. The concrete itself acts as a pis- 
ton, and the two cylinders are alternately filled 
and emptied. The delivery of the mixture must 
be continuous, for wherever it is stopped a line 
appears. To secure this rapid and continuous 
flow, at the rate of 175 cubic yards per day, a 
very efficient mixer is required. It has not yet 
been decided whether a Ransome or a specially 
designed machine will be used. No rubbing up 
is necessary, although a few flaws may be pres- 
ent, owing to the difficulty of expelling all air. 
The escape of air is permitted by the special 
design of the house, or, when necessary, by a 
temporary pipe, which may be removed later. 

The concrete used is mixed according to the 
ordinary proportions of one part of cement high 
in lime, three parts of sand, and five parts of 
crushed stone. The cement is so finely ground 
that it readily takes up the requisite quantity of 
water to make it flow. Another result of the 
fine grinding, to which the possibility of repro- 
ducing minute details is due, is the absolute 
water-tightness of this material, since there are 
none of the intergranular openings that are pres- 
ent when coarse ingredients are used. Great 
strength is assured at the points of stress by 
wire reinforcements set in the body of the material. 

Bath-tubs and similar fixtures will be cast in place. 
Pipes for the steam heat, conduits for the electric wir- 
ing, and the iron tubing through which the lead pipes 
for the plumbing are to be afterward drawn, are all 
set in the molds before the cement is run in. The only 
wood present will be the 
doors, window sashes, and 
perhaps a few strips to 
which to attach carpets. 

Although any type of 
architecture can be fol- 
lowed in making the origi- 
nal molds, the first house 
of this kind to be built 
will be in the style of 
Francis I., richly deco- 
rated with designs that 
would be prohibitive be- 
cause of their cost were 
they in stone. It will 
have a cellar and three 
stories, with nine rooms. 
The walls are to be 12, 10, 
and 6 inches thick in the 
various parts. The inte- 
rior will be handsomely 
ornamented, making no 
further decoration work 
necessary after the molds 
are removed. If it is de- 
sired to heighten the in- 
side effect, tinting can be 
resorted to. In addition to 
the enrichments, all of 
these dwellings will have 
elaborate chimney pieces. 
The roof imitates tiling 
and can be painted to suit 
the owner's taste. 

Owing to the perfect in- 
sulation secured, both to 
the steam pipes, and to 
the rooms themselves from 
the outside cold, but ont:- 
quarter the coal ordinarily 
required is needed to heat 
these dwellings. By keep- 
ing the doors and win- 
dows closed, they can be 
kept correspondingly cool 
in summer. This manner 




DETAIL OF EDISON CONCRETE HOUSE. 

of building is not economical for putting up single 
houses, owing to the cost of the initial outlay, although 
this outlay is in the nature of a permanent invest- 
ment, as the plant is practically indestructible. On the 
other hand, for constructing, say a thousand houses, 
in proximity to each other, it is very suitable. For 




The Buoy Ready for Launching. With Sail Set and Life 
Line Attached. 

THE BREDSDORFF STRANDING BUOY. 
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ning in of the concrete requires twelve hours 
more, and after seven days the molds are re- 
moved, and the next house is erected. 

According to Mr. Edison, the actual cost of a 
dwelling made according to this method would 
be one thousand dollars. The wear and tear on 
the molds and the interest on the outlay, he fig- 
ures at about fifty dollars a house. This makes 
the total cost $1,050 for a house that in the 
quarter-size model in Mr. Edison's laboratory 
bears every mark of refinement and comfort. 

The architects who have designed the house for 
Mr. Edison are Messrs. Manning and Macneille, 
to whom we are indebted for the accompanying 
detail view. 

«m> 

THE BREDSDORFF STRANDING BUOY. 

BY THE ENGLISH CORRESPONDENT OF SCIENTIFIC AMERICAN. 

In order to facilitate communication between 
a stranded ship and the shore, where conditions 
prevent the utilization of the rocket life-saving 
apparatus and render it impossible for a life- 
boat to be launched, the novel stranding buoy 
shown in the illustration has been devised by 
Mr. T. Bredsdorff, a director of the Flensburger 
Shipbuilding Company, of Flensburg, Germany. 
This device was suggested by the wreck of the 
English steamer "Berlin" off the coast of Hol- 
land a few months ago, when it was found 
impossible to succor the wrecked passengers and 
a hea\y death roll resulted. The distance was 
too great for the rocket to be fired over the ship. 
Similar disasters are of frequent occurrence; and 
as in such circumstances the wind and sea are 
always driving shoreward, this new buoy should 
be of great service when other methods fail, 
since owing to its light draft it can be carried 
right to the beach. 

As may be seen from the illustration, the buoy 
resembles in shape a small boat fitted with a sail 
and with a light rope connected to the stern, 
which after launching is paid out from a revolv- 
ing reel on the deck of the wrecked boat, and 
which when picked up on the shore serves to 
enable a heavier cable, capable of carrying the 
life-saving cradle, to be hauled shoreward. The 
buoy is 3 feet in length by 18 inches beam, 12 
inches deep, and draws 8 inches of water. It is 
strongly constructed of yellow metal and copper 
with the ribs or frames of metal, and tin coated, 
and with a rounded deck. There is a heavy lead keel 
tapering both fore and aft, so that the boat can always 
maintain an even keel, no matter how rough the sea 
or surf. Aft of the mast, which is placed well for- 
ward, are two water-tight bulkheads, dividing the inter- 
nal space into three water-tight compartments, in 

which a small supply of 
provisions, ships' papers, 
or other communications 
can be placed, and which 
minimize possibility of the 
buoy foundering by colli- 
sion with wreckage or 
rocks. The center com- 
partment is fitted with a 
water-tight cover 5 inches 
in diameter, and similar 
covers at either end close 
the fore and aft compart- 
ments. There are four 
hand grips placed on the 
outside of the buoy, one 
on either side and fore 
and aft, which not only 
serve for the purpose of 
making fast the line, or 
landing the buoy by means 
of a boathook, but also af- 
ford facilities for persons 
in the water to keep afloat, 
since the buoy will sup- 
port three people. 

The mast is made of 
brass piping, formed at the 
top into an oblong ring, to 
which the sail is made 
fast and stayed, and which is used for launching and 
picking up the buoy. The sail is of strong waterproof 
canvas mounted with yards of Spanish reed or fish 
bone at top and bottom. On the foreside the sail 
forms a triangular bag, by which the buoy is always 
kept to the wind. Aft of the mast is a small bell, the 
sounding of which is useful for locating the buoy in 
the darkness. The light pilot line connected to the 
buoy is some 500 yards in length, wound up on a reel 
and placed beside the buoy on the captain's bridge, 
being only connected when the buoy is about to be 
launched. 

Tests with the apparatus have shown that when it 
is thrown overboard in a heavy wind blowing on shore, 
it travels at a speed ranging from 1 to 1% knots per 
hour, and invariably is caught up by the rollers and 




The Buoy Carrying a Line From a Wrecked 
Vessel to the Shore. 



instance, suppose 
that it is desired 
to lay out an in- 
dustrial village. 
After the posi- 
tions of the vari- 
ous buildings are 
staked out, a 
large gang of la- 
borers digs the 
cellars, and the 
mold for a house 
is set up, the 
operation taking 
about twelve 
hours. The run- 
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thrown well on the beach, so that it can be easily 
secured by those on shore, and the heavier carrying 
rope can either be hauled from the vessel to shore or 
vice versa by means of the light pilot line. 

The apparatus is also capable of a variety of other 
applications, such as the transmission of ropes in tow- 



A NEW AMERICAN AEROPLANE. 

BT JOHN MILLER BONBRIOHT. 

A heavier-than-air flying machine which lacks the 
faults of former similar devices, according to its in- 
ventor, J. W. Roshon, of Harrisburg, Pa., will be given 



The three principal supporting surfaces are com- 
posed of a series of narrow planes arched at the front 
edge, and flattening out as they approach the rear. 
These three surfaces are at the top, middle, and bottom 
of the machine, extending from end to end. The 



a trial near that city in the near future. The machine arched planes number eighteen. 





Fig. 1.— The Roshon Aeroplane and Its Inventor. 

A NEW AMERICAN AEROPLANE. 



Fig. 2.— Side View of Roshon Aeroplane. 



ing in a rough sea, the hauling alongside and making 
fast of pilot boats and lifeboats, which otherwise 
would be impossible owing to the seaway. It is also 
suggested that the buoy should be carried on every 
vessel, so that in the event of a ship foundering in 
mid-ocean the ship's papers could be placed in it, and 
the buoy cut adrift to be picked up by some other 
craft or on some coast. It would be more efficient 
for this purpose than the bottle or barrel generally 
adopted. The buoy is painted a bright red, or given a 
brilliant polish, and with its white sail it is a con- 
spicuous object during the daytime, while the tinkling 
of the bell facilitates its recovery during the night. 



was rushed in its final stages in order to have it com- 
pleted in time for the aeroplane contest at St. Louis 
for the Scientific American trophy, but delay in the 
arrival of materials prevented its being in readiness. 

Fig. 1 shows the aeroplane in front of the building 
especially built for its construction, with the inventor 
in the foreground. Fig. 2 is another view showing the 
engine, propeller, and propeller-shaft, as well as the 
great height of the machine. 

The Roshon aeroplane is constructed of aluminium 
and steel tubing, bamboo, steel wire, and canvas. It 
is 24 feet wide, 8 feet deep, and 17 feet high. The 
upper tier of planes is 12 feet wide. 



Besides the arched planes there are twenty-six nar- 
row flat planes placed transversely at the front and 
rear of the machine. All the planes are of canvas. 
Their total area is 900 square feet. 

The engine, shown near the lowest set of arched 
planes, is a 7-horse-power double-cylinder gasoline 
motor of the air-cooled type. Its weight is 50 pounds. 
The engine is geared to the propeller shaft, which it 
turns at the rate of 200 revolutions a minute. 

The propeller is 9 feet in diameter, the pitch of the 
blades decreasing from the innermost edge toward 
the ends. The propeller is at the front of the aero- 
plane, and it revolves in a clockwise direction. 





Rear View of Pelterie Monoplane, Showing Wheel on End of Plane. 



The Pelterie Monoplane in Flight. 
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The 7 -Cylinder Motor and 4-Bladed Propeller of the 
Pelterie Monoplane. 



M. Farnian Making a Flight of Nearly Half a Mile Above the Drill ttrounda 
at Issy on October 26. 



THE LATEST FRENCH AEROPLANES AND THEIR RECORDS. 
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The seat for the operator will be attached movably 
In the framework beneath the engine, within easy 
reach of the levers which control it. There are no 
horizontal or vertical rudders, the inventor intend- 
ing to steer by shifting the center of gravity by mov- 
ing in the operator's seat. In flight it will be neces- 
sary for the operator to sit forward of the center of 
gravity, to prevent the entire machine from tipping 
backward. To ascend, he will move backward, and to 
descend, he will move forward. Turning to the side will 
be effected by inclining the machine by a lateral shift 
of the operator's position. 

Four wheels at the bottom of the framework sup- 
port the aeroplane on the ground. The bicycle wheels 
shown were used at first, and were found to be too 
light. 

The first test will be without an operator, a bag of 
sand supplying the required weight. After the cen- 
ter of gravity has been accurately determined by ex- 
periment, the inventor will take the operator's seat. 

An inclined plane has been constructed near Mr. 
Roshon's workshop. It is 25 feet high, with a steep 
descent, the floor curving upward at the lowest point. 
The aeroplane will be taken to the top, and with the 
propeller turning at full speed, will be allowed to de- 
scend the grade. The rise at the bottom is intended to 
start the machine skyward. 

The total weight of the aeroplane, without an op- 
erator, is 450 pounds. With an operator, it will weigh 
600. The area of the planes is 900 square feet. Each 
square foot of sustaining surface will therefore have 
to support only slightly over a half pound (0.66 pound 
of weight. This is much less weight per square foo. 
than is imposed upon the planes of other devices 
which have proved successful. 

Mr. Roshon, who is a photographer, has been work- 
ing on his device tot a year. He has been studying 
the theory of aerial flight for years, however, and has 
also studied other airships. He believes he has avoid- 
ed the errors made in the others. One of the strong 
points about his machine is its compactness. 
♦ < « ■ » 
THE LATEST FRENCH AEROPLANES AND THEIR 
RECORDS. 

THE PELTERIE MONOPLANE. 

An aeroplane which is attracting considerable atten- 
tion at Paris is the invention of M. Robert Esnault- 
Pelterie, an aeronaut of great scientific ability as 
well as practical skill. For some time past M. Pelterie 
has been making a series of calculations and experi- 
ments with small models, and recently he built the 
large full-sized aeroplane shown in the accompanying 
illustrations and made several 
short flights with it over the 
plain at Buc, a point not far 
from Versailles. 

The new flyer has a long cen- 
tral body and a single trans- 
verse plane, which gives it the 
general appearance of a butter- 
fly. The plane is somewhat 
curved from its front to its 
rear edge. At the rear of the 
body is a fiat plane used as a 
horizontal rudder, while the 
motor and propeller are placed 
at the front of the main body 
in advance of the single aero- 
plane. Joined to the bottom 
part is a light frame carrying 
a pair of wheels for traveling 
upon the ground. The 25-30- 
horse-power air-cooled motor is 
built according to the invent- 
or's designs and is of a some- 
what unusual construction, 
having seven cylinders stag- 
gered and arranged in a circle. 
It is of light weight, its total 
weight in running order being 
but 44 kilogrammes (97 
pounds) which makes it weigh 
between 3 and 4 pounds per 
horse-power. 

The machine illustrated has 
a supporting surface in its 
single aeroplane of 18 square 
meters (193% square feet); 
but the reconstructed machine 
will have only 16 square me- 
ters (172% square feet). The 
total weight of the flyer with 
operator is 240 kilogrammes 
(529.1 pounds), of which the 
motor and propeller make up 
55 kilogrammes (121% 
pounds), the rudder, wheels, 
and gasoline 10 kilogrammes 
(22 pounds) each, the aero- 
plane 60 kilogrammes (132% 
pounds), the framework 20 
kilogrammes (44 pounds), and 



the operator 75 kilogrammes (165 pounds). The new 
aeroplane was recently tried for the first time near 
Paris. 

The first trial was made at 2:20 P. M. on the after- 
noon of October 22. After the aeronaut had seated 
himself in the machine, the motor was readily started, 
and the aeroplane was released. It ran along the 
ground lightly like a bird taking flight, the wheel on 
the end of one wing touching the ground gently as 
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the machine tipped to one side. After running some 
64 feet, the machine had attained a speed estimated 
at about 37 miles an hour. M. Pelterie operated the 
horizontal rudder, with the result that the aeroplane 
rose off the ground and made a flight of about 328 
feet at a height of 5 or 6 feet. It dropped lightly to 
the ground and ran on its wheels for about 65 feet, 
after which it again rose in the air a few feet and, 
in a very graceful curve, described a semicircle hav- 
ing a radius of about 1,640 feet. M. Pelterie then 
cut the ignition current, and the machine once more 
landed lightly without damage. 

At 2.40 P. M. a second trial was made. This time 
the machine was started in the high grass and on 
very uneven and rough turf. It again responded to 
its horizontal rudder, and rose in the air when going 
at full speed. This time it made a flight of about 492 
feet, and rose to a height of from 20 to 25 feet. In- 




General View of the Gyroplane Showing the Four Sets of Revolving Aeroplanes. 




Center of the Gyroplane, Showing the 8-Cylinder Motor and the Operator's Position. 
THE BREGUET GYROPLANE.— A NEW TYPE OF HELICOPTER. 



stead of coming down gently and running along the 
ground, the machine suddenly dropped almost vertical- 
ly. Although the shock of the fall was a severe one, 
the wheels, motor, propeller, etc., were not damaged; 
but the wooden framework and aluminium braces 
gave way, and one end of the -monoplane (which is 
made in two halves) was broke .1. The inventor had 
two new planes ready, but as it was a matter of sev- 
eral days to replace the broken half, no further flights 
were made on this particular day. The new machine 
is to have less sustaining surface, yet the inventor 
estimates it will leave the ground at a speed of 31 
miles an hour instead of 37. The width of the plane 
will be 8.6 meters (28.21 feet) instead of 9.6 meters 
(31.49 feet). The Pelterie aeroplane resembles the 
monoplane machine with which M. Bleriot experiment- 
ed unsuccessfully last spring. The machine is mount- 
ed on but two wheels placed in the same vertical 
plane beneath the center of the body. The idea of 
having wheels on the ends of the plane appears to be 
new, and it seems to have worked out well in practice. 
farman's record flights. 
M. Henri Farman, who has been carrying on a 
series of experiments with his new aeroplane at the 
drill grounds of Issy, near Paris, recently had a bril- 
liant success, and in a flight made on the 26th of 
October he covered a distance of no less than 2,529% 
feet. The delegates of the Aero Club were present on 
this occasion, with the official timekeepers, so that 
the result is registered in due form and thus consti- 
tutes the world's record for an aeroplane flight. Such 
a performance is most encouraging in the present state 
of aeroplane work. Hitherto Santos Dumont held the 
record for the longest flight, and the record of 22 
meters (721 feet), covered in 211/5 seconds, which 
he made as far back as November 12, 1906, had hither- 
to not been surpassed, in spite of the efforts made by 
the numerous experimenters in the field. We have 
already given a description of M. Farman's aeroplane, 
with some of the principal data, referring also to a 
flight of 285 meters (935 feet) which he made not 
long since; but as this was not officially observed, it 
could not be taken as a record, although it already 
exceeded Santos Dumont's flight. During several days 
after this, M. Farman made a nr >iber of flights, cover- 
ing distances of 300 to 600 feet. In these flights the 
aeroplane showed a remarkable stability and it was 
well under control, keeping at different heights above 
the ground of between 12 and 18 feet. It alighted 
without any difficulty, thus demonstrating its staunch 
construction. Most of these distances were officially 
observed, and some of the flights were carried out 
in the presence of Grand Duke 
Leopold-Salvator, of Austria, as 
well as M. Archdeacon, Capt. 
Ferber, Louis Bleriot, and oth- 
ers. On the 26th of October, 
M. Farman commenced the se- 
ries of flights which ended in 
establishing his present record. 
In the morning he made four 
successive flights in very good 
condition, these being 120 me- 
ters (393.7 feet) at 3 meters 
(9.84 feet) height; 85 meters 
(278.87 feet) at 4 meters (13.12 
feet) height; 112 meters 
(367.45 feet) at 3 meters 
height; and 180 meters (590.55 
feet) at between 4 and 5 me- 
ters height. At 11 o'clock he 
made a fine start and suc- 
ceeded in covering 363 meters 
(1,190.94. -.feet) in a straight 
flight, and recommencing the 
experiments in the afternoon 
he started at 2 o'clock and 
made a flight of 403 meters 
(1,322.17 feet). After this the 
Aviation Commission of the 
Aero Club was convoked upon 
the grounds. At 4 o'clock he 
succeeded in covering 350 me- 
ters (1,148.29 feet) at 3.5 me- 
ters (11.5 feet) height in 27 
seconds, measured by Messrs. 
Peyrey and Voisin, with the 
time taken by M. Archdeacon. 
In the final flight he steered 
diagonally across the drill 
grounds, keeping a height of 6 
meters (19.6 feet) and cover- 
ing a distance of 771 meters 
(2,529.52 feet). He stopped at 
thirty feet from the inclosing 
wall by a skillful maneuver, 
and were it not for this ob- 
stacle he could have gone far- 
ther. A great crowd was as- 
sembled on this occasion, and 
much enthusiasm was mani- 
fested at this remarkable re- 
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suit. M. Farman wishes to continue his experiments 
so as to try to solve the difficult problem of steering 
in a curved line, and as he has the flyer under good 
control we may expect some interesting results. 
Should he be successful, he will make an entry at the 
Aero Club to compete for the Grand Aviation Prix for 
one kilometer (0.621 mile) in a closed circuit, which 
is offered by Messrs. Deutsch and Archdeacon. His 
machine is apparently capable of winning the Scien- 
tific American Trophy, as it has already covered 
three-fourths of the distance required to be made by 
the first winner. One of our illustrations shows Far- 
man's aeroplane in flight. 

In connection with the above description of M. Far- 
man's recent flights, the appended letter from him to 
the editor of "The Car" may be found of interest to our 
readers: 

''The machine on which the recent trials were car- 
ried out is of the cubic type; that is to say, it is 
formed of two linen cubes, a large one at the front 
being 12 meters in length, 2 meters in width, and 2 
meters in height, the other smaller at the rear, 
attached to the first by means of wood rods. A point- 
shaped car finishes this machine and holds the motor, 
the tanks, the driver's seat, and the operating appa- 
ratus of the motor. The equilibrator is placed at the 
front of the car, and the rudder at the back. 

"To leave the ground is still not an easy matter, 
but to fly is still much more difficult. I succeeded in 
leaving the ground every day during the last two 
months, but it is only quite recently that I managed to 
make a flight of a distance of 285 meters, thus beat- 
ing M. Santos Dumont's record. Unfortunately, this 
flight was not controlled by the necessary officials, but 
this is only of slight importance, as I am absolutely 
convinced that I shall succeed in making most inter- 
esting flights. 

"Up to the present all flying machines constructed 
lacked stability. At every experiment they were 
smashed in landing; whereas I am glad to say that 
notwithstanding my several flights, varying between 
100 to 285 meters, nothing in my apparatus broke or 
gave way; besides, it stands absolutely horizontal. 

"However, I am un*'ble for the moment to fly more 
than 600 or 700 meters; for once in the air, one of the 
two following things happens: I rise too high, and my 
present motor is not sufficiently powerful to produce 
the work necessary to lift the apparatus, weighing 
500 kilogrammes, to between 5 and 10 meters, or else 
a wrong movement is given to the equilibrator, which 
brings me back to the ground. This can be remedied 
once I have my machine well in hand, and after more 
practice. One important point is the regulation of the 
motor,, which will render it more efficient, so as to 
compensate the errors in the driving of the machine 
which are unavoidable at the beginning. 

"As an indication of the difficult nature of the work, 
the following are the different parts which I have 
to survey and handle for the driving of my apparatus: 
The rudder at the rear, the equilibrator, the advanced 
ignition, the carbureting handle, manometer for water 
pressure. Moreover, I have to move from right to left 
according to the direction taken by the machine. I 
have also to keep the machine face to the wind. The 
crowd usually present also calls my attention, and 
my movements are somewhat impeded. I must also 
observe the motor explosions, as the least irregularity 
in these would bring me immediately back to the 
ground. All this is very difficult and complicated, but 
with practice and skill I am sure to succeed. 

"My hopes are unlimited, and I expect to be able 
one day to travel at a rate of 100 kilometers per hour 
with a flying machin' ; for I am convinced that the 
aviation problem is solved in principle, and that in the 
near future progress will be such that a journey at a 
rate of 100 kilometers per hour will be just as possible 
in the air as on the road. For the moment. I limit 
my ambitions to the accomplishment in a few months 
of a flight of a kilometer." 

On November 7 M. Farman twice beat his best pre- 
vious record of 771 meters. The longest measured 
flight on this date was 800 meters (2,624.66 feet). In 
a subsequent flight during the same afternoon his ma- 
chine is said to have covered fully 100 meters more, 
or a total distance of 900 meters (2,952% feet) in 
70 seconds. In this flight the machine made a double 
turn in the shape of the letter S, and accomplished 
this maneuver with excellent stability. 

THE BREGUET GYROPLANE. 

Up to the present, most of the flying machines which 
have been brought out by leading aeronauts, on the 
Continent, at least, have been of the aeroplane type. 
Another type is the combination of a small dirigible 
balloon and one or two aeroplanes placed beneath it. 
This arrangement is also heavier than air and is 
made to soar by the action of the planes. There have 
been but few machines of the flapping-wing type con- 
structed as yet. Still anothe> form of flyer, and one 
which is of great interest, is the helicopter, in which 
the lifting action is brought about by two horizontal 
propellers revolving In opposite directions. Up to the 



present, inventors do not seem to have had much suc- 
cess with this form of machine, but recently a new 
flyer has been brought out in France which is to use 
the helicopter principle. It is at present in the first 
stages of experiment, but the inventors have already 
demonstrated that it has ample lifting power to rise 
in the air vertically and at the same time to lift a 
man. It now remains to adapt a propelling mechan- 
ism to the flyer in order to make it travel horizontally, 
and this the inventors propose to do in the next stage 
of the experiment. 

The new flyer, which is shown in our illustrations, 
was built at Roubaix in the Brgguet establishment, 
under the direction of Messrs. Louis and Charles 
Brfiguet and Prof. Richet. It differs essentially from 
what has been constructed up to the present, both as 
to the ideas involved and also in the execution. In 
this case the lifting action is obtained by the reaction 
upon the air obtained from four gyratory systems, 
each of which consists of eight revolving aeroplanes. 
A motor placed in the center of the apparatus is con- 
nected, through horizontal shafts and bevel gears, to 
the four vertical shafts of the revolving aeroplanes, 
and these are all driven at the same time. Each of 
the gyratory systems consists of an upper and a lower 
horizontal rod mounted on a vertical tubular shaft 
and connected together by vertical braces. At 
the outer ends of the rods are mounted small aero- 
planes which give the whole the appearance of super- 
posed four-bladed propellers of large diameter (26% 
feet). The inventors claim that on account of their 
special arrangement they utilize the gyroscopic action 
of the revolving aeroplanes, which, they claim further, 
gives the machine perfect automatic stability in the 
air. At any rate, the application of the gyroscope 
principle to an aeroplane is of interest and may lead 
to some very practical results. For this reason the 
inventors give the name "gyroplane" to the present 
apparatus. 

As to the mechanical design of the new helicopter, 
the present apparatus is merely a first experimental 
form made in order to demonstrate the lifting power. 
The main frame of steel tubes which carries the whole 
is built in the form of a St. Andrew's cross. In the 
middle part is mounted the gasoline motor, which is 
of the extra light-weight, eight-cylinder, V-type, capa- 
ble of developing a maximum of 45-horse-power. The 
aeronaut's seat is placed below the motor, and above 
it is located the gasoline tank. At the four ends of 
the long horizontal tubes that extend out from the 
motor are placed four vertical shafts fitted with castors 
at their lower ends and carrying tubular sleeves to 
which are secured the horizontal rods of the eight 
aeroplanes. 

The use of twin planes is said to give a better equi- 
librium in the air. There are thirty-two surfaces 
divided into four sets and giving a total area for the 
flyer of 26 square meters (280 square feet). They 
are driven at a speed of 48 revolutions per minute, 
and describe a circle of 8.1 meters diameter (26% 
feet), corresponding to a speed of 26.4 meters (86% 
feet) per second at the center of action. The total 
weight of the flyer when mounted by an aeronaut 
representing 70 kilogrammes (154 pounds) is 540 kilo- 
grammes (1,190 pounds). The motor weighs 170 kilo- 
grammes (374 pounds) in this case. In the trials of 
the lifting power it was found that at the above speed 
of the planes the apparatus could rise in the air and 
keep itself off the ground at a height of a few feet, 
but as it was not equipped with steering devices it 
was considered unwise to make any more than a 
demonstration of the lifting power, and therefore the 
helicopter was. held by hand so as to prevent it from 
rising higher. When the motor was slowed down, the 
machine settled down on the ground very easily and 
without shocks. To avoid any accident from a false 
maneuver, the lifting test was limited to one minute, 
but there is no doubt that it could keep in the air for 
a long time under the same conditions. The inventors 
have thus proved the value of their theories as to the 
gyroplane in a striking manner, in view of the fact 
that they were able to raise and hold a weight of 
1,169 pounds in the air. Supposing the motor to have 
developed 40 horse-power at 1,380 R. P. M. (the speed 
at which it ran), it will then be seen that the gyro- 
plane lifted 29.2 pounds per horse-power. In reality, 
however, it probably did even better than this, which 
shows that the new arrangement is rather efficient 
despite its cumbrousness. 

The area and curves of the aeroplanes were deter- 
mined from the following formulas: 

R = the vertical reaction obtained by the system of 
revolving aeroplanes. 

n = the number of revolutions per second of these 
systems. 

D = the diameter of the circles described at the 
periphery of these same systems. 

W = the power absorbed in kilogrammeter-seconds 
to drive these systems, including the transmission 
losses. 

P = the weight of a complete system of revolving 
aeroplanes. 



From these symbols we have the following rela- 
tions: 

R = 0.017 n 2 D*. 

W= 0.0075 n*D'. 

P = 0.6 D\ 

It should be noted that on account of the method of 
construction employed, the weight of the machine 
increases only as the square of the diameter instead 
of as the cube, which was the relation found by Col. 
Renard, and as a result of which he found it practi- 
cally impossible to build a helicopter with sufficiently 
large propellers to lift a man and a motor. 

The St. Louis Balloon Race. 

To the Editor of the Scientific American: 

In your issue of November 2 your interesting article 
on "The Long-Distance Balloon Races from St. Louis" 
contains a chart, "The Finish of the Race," giving the 
order of finish. You make an error in placing 
"St. Louis" fourth and "America" fifth. This should 
be reversed, as "America" finished fourth and "St. 
Louis" fifth. As the Scientific American promises 
to become the authority on aeronautics in America 
and will be quoted extensively, this error should be 
corrected, especially as it carries with it the record 
for the American team. J. C. McCoy, 

Pilot Balloon "America." 
New York, November 3, 1907. 



The Long-Distance Balloon Bace from St. Louis. 

To the Editor of the Scientific American: 

In a description of the long-distance balloon races 
from St. Louis in the Scientific American of Novem- 
ber 2 occur the following statements: "The German 
owes its victory to the accident of being a mile or two 
farther north than its competitor, where the coast 
runs in an easterly direction." "Major Hersey was the 
one competitor who has made a close study of air cur- 
rents in this country, and he was the one man who was 
able to find and hold the northeasterly course which 
the aeronauts expected to follow." 

It seems to me that these statements are both un- 
kind and ungenerous to the winners of the race. A 
reference to the chart you give shows that both the 
German and the French balloon, the "Pommern" and 
the "L'Isle de France," were well to the north as 
well as to the east of St. Louis when they landed. 
That they did not go as far north as the lake region, 
and become entangled in the lakes, which compelled 
Major Hersey to descend, was in accordance with a 
well-laid prearranged plan. Certainly, I know in the 
case of the German balloon, it was planned to move 
northeastward well south of the lakes, and reach the 
Atlantic coast as far north as possible. This move- 
ment was executed with such precision that the course 
followed by the balloon from St. Louis to a few 
miles south of New York was only about fifty-six 
miles longer than a straight line joining the two 
places, the pilot arriving at this place over four hours 
earlier than his nearest competitor, and with nearly 
one-third of the ballast with which he started still un- 
used. That he did not get some fifteen or twenty 
miles farther north, pass across into New England 
and land on the New England coast, probably as far 
north as Maine, was due entirely to the fact that, un- 
familiar with the country, he lost his bearings some- 
what on the evening of October 22, and went a little 
farther south than he intended. In order to use the 
air currents to advantage, the Germans had sought 
the assistance of the director of the Blue Hill Ob- 
servatory, near Boston. The staff of this observatory 
had made a thorough study of the air currents at 
Boston, and at St. Louis by means of clouds, kites, 
and sounding balloons, and certainly were well equip- 
ped for aiding and guiding the balloonist. As one of 
these meteorologists was in the basket of the winning 
balloon, it is not fair to say that Major Hersey was 
the one competitor who had studied air currents. To 
say that the leading German and French balloons won 
their positions because their pilots had excellent bal- 
loons, had shown great skill in their management, 
and had selected as aides scientific experts who were 
capable of helping them by their knowledge of air 
currents and by taking observations of latitude and 
' longitude from the baskets of the balloons, is a kinder 
and, in my opinion, a more truthful way of stating the 
case than by the statements which I have quoted. 
Henry Helm Clayton, 
Meteorologist of the Blue Hill Observatory. 



In many business offices fire buckets are placed, 
filled with water in readiness for an emergency. It is 
seldom that instructions for use are pinned near the 
supply. The wrong way to tackle an incipient fire is 
(usually) to hurl the whole contents of a bucket on 
the spot. Most of the water is wasted by this means. 
A heavy sprinkling is more effective. The water may 
lie splashed on the blaze by hand, but a more useful 
sprinkler is a long-haired whitewash brush. One of 
these should hang beside every nest of Are buckets. 
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THE VIENNA SEBUM INSTITUTE. 

BY OUR BERLIN CORRESPONDENT. 

In hardly any branch of medicine have theoretical 
results found such rapid and successful practical uti- 
lization as in bacteriology. Within a few decades bac- 
teriology has been developed to a science which even 
specialists have some difficulty in covering in its 
totality. This rapid growth is easily understood, for 
the very aim of this doctrine is to free humanity 
from its most terrible foes, infectious diseases. 

Among its most important achievements are doubt- 
less the introduction of antisepsis in surgical practice 
and the discovery of the diphtheria serum by Von 
Bthring. 

Prof, von Behring in 1892 found that animals treated 
with virulent diphtheria cultures 
generate in their blood serum 
some protective substance or 
anti-toxin. Apart from protecting 
the animals themselves this anti- 
toxin will render other subjects 
immune from diphtheria toxin or 
infection by diphtheria microbes. 

The most important point of 
Prof, von Behring's work in con- 
junction with Kitasato and Wer- 
nicke, however, consisted in 
demonstrating that the serum, 
apart from its protective virtue, 
possessed curative qualities. 

An extension of the experience 
gained in connection with animal 
experiments to human practice 
was, however, far from being as 
easy as would appear at first 
sight. In fact, the percentage of 
anti-toxin in the serum of im- 
mune animals had to be increas- 
ed sufficiently to allow therapeu- 
tical effects to be obtained on 
diphtheritic patients by vaccina- 
tion with small amounts of a serum. Furthermore, 
owing to the frequency of diphtheria, means had to be 
provided for permanently producing the therapeutical 
serum in large quantities. Extensive institutes were 
set apart for its production and the analyzing of its 
composition. The same institutes further had to deal 
with the problem of extending to other diseases the 
ideas which had proved so fertile in connection with 
diphtheria and tetanus. Owing, however, to the diffi- 
dence at that time produced by the disappointing re- 
sults of Koch's tuberculine, much difficulty was experi- 
enced in obtaining the necessary funds. 

One of the first and most important serum insti- 
tutes is the Vienna Institute, founded by Prof. Pal- 
tauf with funds provided in part by the Austrian gov- 
ernment and partly by an anonymous benefactor. In 
addition to supplying the whole 
amount of diphtheria serum con- 
sumed in Austria, this institute 
is engaged in general research 
work on sero-therapeutics. 

Horses are at present used ex- 
clusively for yielding serum, and 
these are mostly young horses 
(four to eight years old) which 
should be perfectly healthy, 
though foot defects would not 
prove an objection. These animals 
are housed in large, light, and 
well-ventilated stables, the floor, 
walls, mangers, etc., of which are 
of washable material and are kept 
scrupulously clean. Care is taken 
in the feeding of the animals as 
well as in insuring cleanliness 
and frequent exercise in the open 
air. 

These horses are rendered im- 
mune by a subcutaneous injection 
of diphtheria virus close to the 
neck, using every precaution to 
warrant a perfect antisepsis. A 
graduated calibrated cylindrical 
vessel, the lower end of which is 
connected through a piece of rub- 
ber tubing with a needle that is 

thrown under the skin of the animal, is used to make 
the injection. Its upper end connects with a rubber 
pump. 

The horses will react to the injection of toxin with 
both local symptoms (swelling of the vaccinated 
parts) and general symptoms (fever, depression, di- 
minution of appetite, etc.), but after one or two days 
normal conditions will be re-established. In the case 
of excessive doses, especially at the beginning of a 
treatment, dangerous phenomena and even death may 
occur. Owing to their increasing immunity, the ani- 
mals, which are vaccinated on an average every four 
or five days, will eventually stand enormous quanti- 
ties. In fact, while a few drops of a violent virus 
may prove fatal with a first inoculation, a quart will 



afterward fail to exert any strong reaction. After 
two to three months the treatment will be finished, 
and the horses may now be used for producing thera- 
peutical serum. But in many cases a horse will form 
only small quantities of antitoxin, and the sera of 
such animals will be useless, enormous quantities be- 
ing required for obtaining curative effects. 

The first thing to be done is therefore to ascertain 
whether a given animal will yield antitoxin, which 
can only be done by practical test; if not, it should 
be used for other purposes. Serum institutes are 
therefore compelled to keep larger numbers of ani- 
mals than would be necessary for supplying the re- 
quired quantities of serum. In many cases a horse 
supplying no diphtheria serum will be suitable for 




Drawing the Serum From a Horse. 

yielding other protective substances. The blood of 
the animals is derived by bleeding, the jugular vein 
at the neck being compressed with a pelotte, and a 
sterile trocar being thrown into the vein. The trocar 
is connected through a rubber tubing with big sterile 
glass vessels, in which the blood is allowed to ac- 
cumulate. Six liters (about six quarts) of blood are 
generally derived, after which the compression and 
subsequently the trocar are removed, when the small 
wound will heal after a few days. The vessels filled 
with blood are placed in special cooling compart- 
ments, in which, owing to coagulation, the blood will 
be separated into the black-red clot of blood, which 
will sink to the bottom, and the clear gold-yellow 
serum, which remains at the top. 

Each 6 quarts of blood will yield an amount of 



however, the resistance of the liquid can be increased 
by an addition of 0.5 per cent of carbolic acid, while 
in that of other sera an absolute absence of germs is 
the only guarantee of preservation. 

In addition to diphtheria serum there are produced 
at the Vienna Institute some other therapeutical sera 
including an anti-dysentery serum. Dr. Kraus and 
Dr. Doerr conceived the idea that it should be pos- 
sible to obtain antitoxins in the case of other infec- 
tious diseases, provided the microbe in question be 
isolated in an artificial manner. A solution of this 
difficult problem was found in the case of dysentery 
microbes. No obstacle was encountered in rendering 
horses immune with dysentery toxin and testing the 
efficiency of th<- serum, first on a sensitive animal 
and next on man. The first tests 
were made on soldiers. Patients 
who lay in their beds with pale 
cheeks, sunken eyes, and hardly 
noticeable pulse would frequently 
recover in a few hours after a 
single injection. Those patients 
who for the sake of comparison 
had not received any injection 
urgently asked for the treatment, 
which before their eyes had 
wrought such surprising improve- 
ment in the condition of their 
comrades. 

In the case of typhus and 
cholera there also seems to be 
some chance of developing suc- 
cessful sero-therapeutical meth- 
ods, and in connection with the 
laborious work carried out in this 
direction, the Vienna Institute 
has a considerable share. 

Minimum amounts of these 
sera will by timely injection pre- 
vent the outbreak of infectious 
disease, as has been shown by ex- 
periment and statistics; and this adds greatly to the 
wide usefulness of these institutes. 




Injecting the Virus Into a Horse. 
THE VIENNA SEBUM INSTITUTE. 

serum varying between 1% and 2.1 quarts. After 
twenty-four hours the serum is removed by means of 
syphons from the clot of blood, and after standing a 
few days, is tested as to its sterility and efficiency by 
animal experiments, and is then filled into small 
flasks, in which it is sold. 

All these manipulations require an enormous 
amount of care and accuracy, as well as considerable 
technical skill. Working with serum is complicated 
considerably by the necessity of avoiding any patho- 
logical impurities, lest the whole serum fraction be de- 
stroyed by putrefaction. Any germ falling from the 
air into the serum, any contact with the hands or any 
non-sterile vessels or instruments, will involve this 
danger. In connection with the diphtheria serum, 



Two Eggs a Day from a Hen. 

In a recent issue of Science, Prof. Gilman A. Drew, 
who has been conducting experiments in connection 
with the egg-laying possibilities of hens at the Maine 
Experiment Station, quotes instances of hens which 
have laid two eggs within twenty-four hours. The 
most interesting case is that of a pullet, which 
apparently laid two eggs in one day early in March, 
1906. 

During March and April there are records of five 
days on each of which this hen laid two eggs. 
Although she was carefully watched for more than 
a year and a half, there are no other records of her 
having laid more than one egg 
in a day. It should be added 
that the records of days on 
which she was known to lay two 
eggs came during the months of 
her greatest egg-producing ac- 
tivity. 

Prof. Drew has noted a num- 
ber of instances of hens laying 
two eggs in a day, but the rec- 
ords show that in most cases on 
either the day before or the day 
after that on which two eggs 
were deposited no egg was laid. 
Such cases may reasonably be 
accounted for by supposing pre- 
mature or delayed delivery, but 
this cannot be true of the hen 
whose record has been given, 
where, for the five days begin- 
ning with April 3 and ending 
with April 7, eight eggs were 
laid. 

There are two other instances 
where an average of more than 
one egg in a day for a limited 
period was made. In both of 
these cases the possible mistake 
in the reading of the numbers on 
the distinguishing bands by 
which the hens are identified is to be considered. 

There are eight other instances recorded where 
hens laid two eggs in a day, but in all of these cases 
on either the day previous or succeeding the day on 
which two eggs were laid no egg was laid. 

More interesting than these abnormal occurrences 
is the report of hens which at the station have laid 
255 eggs within twelve months. 



Cleaning Objects of Aluminium. — To restore luster 
to tarnished aluminium it is sufficient to immerse it 
in water slightly acidulated with sulphuric acid. To 
small articles of aluminium a soft brush may be ap- 
plied. For the bath, water with a little carbonate Of 
soda will suffice. 
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THE MARBLE QUARRIES OF CARRARA. 

BY DAT ALLEN WILLEY. 

Few, if any, industries in the world have a greater 
percentage of waste than marble quarrying as it is 
done in Italy, yet the famous Carrara deposits have 
been worked over 2,000 years, and according to the 
statements of experts who have examined the moun- 
tains of marble in this locality, the quality of high- 
grade material yet to be excavated is so great that 
Carrara promises to supply the present rate of demand 
for its marbles for centuries to come. 

When Nature created this section of the Apuan 



son why the extent of the resource has thus far been 
merely guessed at, so to speak, is because so much 
of it is hidden by great masses of debris — the waste 
from workings that date back many centuries. The 
quarrymen of olden times opened the beds which were 
most convenient on the mountain slope, and much of 
the refuse fell into valleys. Some of these piles are 
hundreds of feet in thickness, and the labor of remov- 
ing them would require so much time and expense, 
that it would not be profitable until the formation now 
so accessible has been taken out, and the marble ad- 
vances in price. 



well known, a large amount is sent to the United 
States, in blocks in the rough or in the finished form. 
These deposits are quite accessible, especially since 
the principal workings are now reached by a railway 
which connects them with the principal shipping 
point — the little seaport of Avenza on the Gulf of 
Liguria. Avenza is really only three miles from the 
town of Carrara itself, but the quarries are distrib- 
uted over an area which extends several miles beyond 
its borders. The nearest large city is Pisa in North 
Italy, thirty-two miles distant. Most of the marble 
at it comes from the quarries to Avenza is placed on 




Slab Cutting Saws Operated by Steam and Water Power. 



Steam Power Marble Planers. 
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Where Carrara Sculptors Learn Their Art. 



Making the Gigantic Statues. 



Photographs by Brocherel 

Alps, she formed a storehouse of marble that is truly 
marvelous in extent, for beds of the finest quality of 
the Carrara grade are known to exist as high as 5,500 
feet above the level of the sea. The exact depth is 
unknown, as the deposits have as yet not been thor- 
oughly investigated by the use of machinery. Test 
borings which have been made, however, show that a 
considerable portion of the mountain formation In the 
commune of Massa, in which Carrara lies, seems to be 
entirely of marble, and it is believed that in places 
the formation extends fully 500 feet downward, with 
not even a layer or thrust of other stone. One rea- 



THE MARBLE QUARRIES OF CARRARA. 



The grain of the marble quarried at the present time 
is said to be fully as fine as that secured a century 
ago, as is shown by comparing the blocks with the 
waste taken from the older workings. It still has a 
greater reputation among sculptors than the Pentelic, 
Hymetian, or even the finest Parian, both by reason 
of its grain and the fact that it can be fashioned with 
such ease into statuary and other forms. In recent 
years the quarries of Carrara have had an annual 
aggregate output of about 200,000 tons. They supply 
the bulk of the marble used in Italy and Europe to-day 
for sculpture and other ornamental work, while, as is 



sailing vessels and small steamers and carried to 
Genoa and Leghorn, where there are extensive marble 
works. These cities are also the principal places for 
shipping it to other parts of Europe as well as Amer- 
ica. At the present time about six hundred quarries 
in all are in actual operation. Of these, more than 
half are in Carrara or its vicinity, about fifty are in 
the city of Massa, and the rest scattered principally in 
the commune of Massa. They give employment to 
about 6,000 men and boys, and are the sole support of 
a population of nearly 75,000 in this part of Italy. 
As in other old industries, tedious and wasteful 
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methods are still employed extensively at Carrara. 
Although steam and electric-driven machinery for 
stone cutting has been invented for a period of years, 
the Italians continue to use hand drills extensively, 
and employ explosives freely in getting out the mate- 
rial, so that the visitor familiar with the system in 
America regards their antiquated ways with surprise. 
In the Vermont quarries, for example, most of the 
blocks of all sizes are secured by channeling entirely 
with power tools. Where these cannot be placed in 
service, pneumatic and electric-driven drills are sub- 
stituted. The channeler travels back and forth on a 
track which is pinned to the solid rock, making a 
ridge or channel which averages one and one-fourth 
inches in width and ranges from four to ten feet in 
depth. This incision is made parallel with the rails 
of the channeler track, but a few inches to one side. 
The machine cuts but one channel at a time, and in its 
operation is somewhat similar to the ordinary steam 
drill, with this exception, that the rotary motion is 
avoided. In order to cut the channel evenly, no less 
than five drills are assembled, each having a sepa- 
rate bit. 

Another type of cutting machine is operated either 
by steam or electric power as desired. It is also 
moved back and forth on a track, but makes a chann3l 
on each side of the track and parallel with it. In this 
apparatus the drills are also arranged in clamps in 
groups of Ave, the up-and-down stroke of the drills 
where operated by steam being obtained through a 
double system of levers connected with a crankpin ' 
on the crankshaft of the engine. Between the levers 
is a system of springs, also between the lower lever 
and the frame, and the motion of the machine along 
the track is secured by connecting the crankshaft of 
the engine with the trucks through a system of gears. 
With this type of the channeler there is a constant 
relation between the speed of the machine and the 
strokes of the 
drill. When elec- 
tricity is used in 
place of steam 
power, a connec- 
tion is made be- 
tween the elec- 
tric motor and 
the shaft by 
means of bevel 
gears. 

The use of this 
1 a b o r - s a v i ng 
mechanism is one 
reason why the 
American qua r- 
ries can be oper- 
ated at a profit, 
although most of 
the marble has 
to be lifted to 
heights ranging 
from 50 to 300 
feet from the 
beds, necessitat- 
ing the installation of powerful boom derricks 
and hoisting cranes. The Italians have one great 
advantage, owing to the elevation of so many of 
their quarries. As already stated, beds exist in the 
Apuan Alps at an altitude of 5,500 feet, while many of 
the workings are more than 2,000 feet above the sea. 
Therefore, much of the expense of derrick machinery 
is avoided, and the force of gravity is an economical 
factor that partly makes up for the enormous waste 
incurred by the methods of quarrying. While some of 
the lessees have installed drills actuated by steam 
and electric power, such are only occasional instances, 
much of the drilling being done with the hand-power 
ratchet type of drill. Neither the channeler nor any 
other apparatus for grooving the marble has yet been 
employed except in a few works, the bulk of the prod- 
uct being obtained by blowing it out. The holes are 
drilled where in the judgment of the quarry director 
the explosive will be most effective, but before being 
charged they are usually enlarged by pouring nitric 
acid into them, which eats away the interior. The 
explosive, which is usually blasting powder, is then 
inserted. In recent years the electric current has been 
introduced to ignite it, but in many of the larger oper- 
ations the fuse is still employed. 

The charges are not always so distributed that the 
block desired is loosened, so a second blast is fre- 
quently necessary to completely detach the mass, when 
.some of the needless surface is cut off on the spot with 
chisel and mallet. Then the material is ready to be 
transported to the marble mills in the valley or to 
Avenza for shipment by water. As the quarry may be 
several miles from the railroad, advantage is taken 
of its elevation. If it is a very large piece, an inclined 
plane may be made, down which the block slides upon 
a wooden sledge, controlled by ropes fasterled about 
it, which are run through pulleys, so that the speed 
can be regulated. At the foot of the incline it is 
jacked up on a clumsy but strong cart drawn by oxen. 
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Sometimes a string of twenty or more of these beasts 
are hitched to the cart by means of wooden yokes of 
the pattern used a hundred or more years ago. Thus 
it is transported to the railroad or mill. 

To save the expense of transporting refuse material, 
a considerable amount of the marble is sawed and fin- 
ished at Carrara, but here again most of the work is 
performed by antiquated machinery. Plants where the 
slabs are actually sawed by hand are numerous. A 
crude frame somewhat resembling the old-fashioned 
American bucksaw, but much larger, holds the saw 
blade, which is usually of steel and when new is about 
five inches in width. This is pulled back and forth 
across the surface of the stone by two men, one at 
each end of it. Water flows along the cut from a 
wooden trough resting on one end of the block, and 
thus the metal is cooled. The work is so slow, how- 
ever, that a groove four inches deep is considered a 
fair day's work, for which each man receives the 
equivalent of about thirty-five cents in American 
money. Recently several mills have been established 
containing gangs of saws moved by water power, as 
i«i Vermont, but they cut only a small portion of the 
marble. Power is used more extensively for operating 
the finishing tables, where the slabs are smoothed and 
polished while rotating beneath pumice and wooden 
polishing blocks, although some of this labor is still 
performed by hand. 

Strange as it may seem, the Carrara deposits are not 
absolutely owned by any private individuals or com- 
panies. Since the era of the Roman republic, they 
have been what is termed state property in Italy. At 
one time they were under the control of the Bishop of 
Luni, the chief Roman city, which was located in this 
portion of Italy, being ceded to the Bishop in 1183. 
This will give an idea of the long time during which 
the quarries have been in operation.' The present 
method of working them is for a person to lease a cer- 
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drapery or a sheet, which she holds high above her 
head. The air which she displaces in running swells 
the folds of the drapery, which, owing to the masterly 
way in which these folds are executed, and the deli- 
cacy of the work, is so fragile that it seems as thin 
and transparent as if it were linen. The most colossal 
monuments, however, the loftiest columns and the 
most sumptuous vestibules, are made of bianco-chiaro. 
Nearly one hundred and fifty years ago the famous 
Academy of Fine Arts was established at Carrara; but 
as far back as the fifteenth century, these marble moun- 
tains attracted the sculptor, and the little city has long 
been one of the actual art centers of Europe, though 
seldom heard of compared with Florence and other Ital- 
ian communities. Michelangelo worked here for years, 
and was one of the first savants to realize the extent 
and quality of the beds. Bondinella and many other 
masters of the chisel had studios in Carrara, and some 
of their creations are to be seen in the museum, which 
contains one of the most valuable collections of sculp- 
ture in existence, including pieces which date back 
nearly to the era of the Roman republic. Carrara has 
also been a great school for sculptors. It has been 
said that even the quarrymen inherit a talent for fash- 
ioning with the chisel, handed down through genera- 
tions. Certain it is that a large number have become 
expert with the use of this tool. 




THE NEW SUSQUEHANNA BRIDGE. 

tain portion. The price paid the state for this lease, 
however, is so small that it is but nominal, and the 
lessee practically secures the revenue from the indus- 
try without any expense except that incurred for the 
wages of the laborers, the cost and care of the draft 
animals and the machinery which he may install. 
These are reasons why the processes followed are still 
so antiquated in comparison with quarrying in other 
parts of the world. 

The different kinds of marble are not arranged in 
layers, but blend with one another like the colors of the 
rainbow. A little sandy coating covers the blocks, and 
divides each from the other. It is noticed that where 
marble is exposed to the sun, it becomes harder; where 
it is placed in the shade, it becomes finer and softer. 
From an admixture of metallic substances, the marbles 
are sometimes marked, speckled, veined, and spotted. 
Though the marbles are of great variety, they may all 
be reduced to threefold classifications of brecciati. 
bardigli. and bianchi. Although the elegant brecciatn 
is much liked for ornaments, and the flowered bar- 
diglio is useful, still it is the bianco which is of the 
greatest importance, and the white statuary marble is 
the noblest of all. It has many varieties. Sometimes 
it is of dazzling whiteness, sometimes it inclines to 
blue, sometimes to flesh color, as is the case with 
crestola. which is by far the most beautiful. It rises 
in value in proportion to its freshness, its tint, its 
crystallization, and the size of the piece. Its freedom 
from impurities is also a matter of much consideration. 
The crestola is the choicest of all, either on account 
of the beauty of its surface or because, from being 
less liable to chip, it can receive from an expert hand 
more finely chiseled and delicate features. A beauti- 
ful proof of the excellence of this marble was given 
by the sculptor Moli in his "Pompeian Mother," now 
in the possession of Mr. Mitchell Henry, of London. 
The woman, flying with her child from the disaster, 
tries to shield herself from the burning rain with some 



THE NEW SUSQUEHANNA BRIDGE, PENNSYLVANIA 
RAILROAD. 

The Pennsylvania Railroad is now rapidly complet- 
ing portions of the vast scale of improvements it en- 
tered upon a few years ago. Even yet many people 
do not appreciate the heroic character of the work 
undertaken, but the company is already beginning to 
reap its reward in earnings and improved service, 
both freight and passenger. 

An important link in this gnat chain of better- 
ment is the prac- 
tical making over 
of that section of 
the main line of 
the Philadelphia, 
Baltimore & 
Washington Rail- 
road centering at 
Havre de Grace, 
Md., at the mouth 
of the Susque- 
hanna River, and 
extending about 
5 VI' miles, that is, 
as far north as 
Principio and as 
far south as Oak- 
ington. 

The principal 
feature of these 
improvements is 
a new steel and 
masonry bridge, 
about a mile long, 
over the Susque- 
hanna River at Havre de Grace, Md. This bridge was 
built in fast time, and embodies many interesting fea- 
tures. The other changes were in line with the estab- 
lished policy of the Pennsylvania Railroad to elimin- 
ate grade crossings, reduce grades, and straighten 
out. curves, wherever possible. These improvements 
mark another step in the plans of the company event- 
ually to reduce the running time between New York 
and Washington to four hours, without sacrificing the 
slightest element of safety. 

With this work completed, the main line of the 
Philadelphia, Baltimore & Washington has four tracks 
between these stations, except over the Susquehanna 
Bridge, which carries two. Not a grade crossing has 
been left, grades are reduced, and curvature is now 
at a minimum. The road has been built to serve its 
purpose at a small cost of maintenance, for an indefi- 
nite period of time. 

The improvements center in the big bridge at the 
mouth of the river, and which is located about 150 
feet north of the old structure. The ponderous char- 
acter of this bridge may be realized from the fact 
that it contains 44,369 cubic yards of masonry and 
20,230,384 pounds of iron and steel. The structure 
consists of seventeen fixed deck spans and a through 
draw span 280 feet long from center to center of the 
rest piers. 

The first fixed span on each end is 196 feet 6 inches 
long; the remaining spans on the Havre de Grace end 
are each 200 feet long, and on the Perryville end they 
are each 260 feet long from center to center of piers. 
The fixed spans have a clearance of 24 feet 3 inches 
at mean tide, and the draw span has a clearance of 
53 feet at mean tide. When opened, the draw presents 
a clear opening of 100 feet on either side for the pass- 
age of vessels. 

The bridge rests upon twenty piers of Allegheny 
Mountain sandstone with concrete backing and Port 
Deposit granite coping. They are at right angles to 
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the bridge, with the exception of the two rest piers 
tor the draw, which are swung 14 degrees to the west, 
to bring them in line with the current of the river. 
Pier No. 1, the east abutment, was built by open 
cofferdam construction on rock at an elevation of 4.4 
feet. 

Excavation for piers Nos. 2, 3, and 4 was carried on 
by the open cofferdam construction, and in the case 
of pier No. 3 a depth of — 32.0 feet was reached. 
From the bottom of the excavations piles were driven 
to solid rock. In the case of No. 2 pier, 294 piles 
were driven until their points were at a depth of 
— 77.0 feet. Piers Nos. 3 and 4 each rest upon 390 
piles driven until the points reach- 
ed an average depth of — 110.0 and 
— 88.0 feet respectively. Piers 
Nos. 5 to 16 inclusive were built 
on pneumatic caissons at depths of 
from —22.3 to —87.6 feet. 

Work was started upon the piers 
in the summer of 1904, but not 
much river work was done until 
the ice went out in 1905. The last 
masonry was laid on the fender 
pier December 16, 1905. 

The fender at the draw is built 
of piles with a granite pier at the 
north end, and a timber crib filled 
with stone at the south end. The 
granite pier rests upon a caisson 
sunk to a depth of — 44.8 feet, 
while the crib rests on the river 
bottom dredged to a depth of — 30.5 
feet. 

Erection of the steel work was 
begun August 10, 1905, and finish- 
ed May 22, 1906. The draw span 
was erected on falsework over the 
fender, and swung into position 
May 19, 1906. 



abundant, technical methods of manufacture improved, 
and the method of utilizing the industrial alcohol bet- 
ter understood. Our people should not, however, be 
disappointed should many years elapse before the mag- 
nitude of the product used for industrial purposes 
reaches the figure already attained by Germany and 
some of the other European nations. 

Of the raw materials which can be utilized for the 
manufacture of alcohol, Indian corn is by far the 
most abundant and the most promising source at the 
present time. The average price of potatoes must 
be very much decreased before raw material of this 
kind can come into competition with Indian corn as a 



Industrial Alcoliol. 

Dr. Wiley, of the United States 
Department of Agriculture, in his 
conclusions on industrial alcohol, 
points out that the manufacture of 
alcohol on a very small scale is not likely to prove 
profitable. Experience has shown that attempts to 
manufacture sugar and other substances of a similar 
character oh a small scale cannot compete with simi- 
lar manufacturing industries on a large scale. Fur- 
thermore, any still for the distillation of spirits must 
be registered and conducted under the supervision of 
the internal revenue officers; and though no regula- 
tions on the subject exist, the rules in regard to out- 
put practically result in fixing the minimum size of a 
registered still as one making from 7 to 10 proof gal- 
lons per day. It is thus seen that it will not be prac- 
ticable for the farmer to operate a still on a small 
scale under present conditions. Moreover, the still 
can only be shut down by an internal revenue officer, 
and thus it would not be practicable to conduct a 




THE BOW OF THE " SUEVIC " ON THE WAYS 

source of alcohol. Promising sources which are not 
now utilized for the manufacture of alcohol in this 
country are the potato, the sweet potato, the yam, 
sorghum, molasses from the sugar-cane and beet-sugar 
factories, and the Indian-corn stalk. Waste materials 
of other manufacturing industries, such as those re- 
lated to fruits and vegetables, may incidentally be uti- 
lized for. manufacturing purposes, but could not of 
themselves become independent sources of profitable 
industrial alcohol. 



THE LAUNCH OF THE BOW OF THE "SUEVIC." 

BY HAROLD J. SHEPSTONE. 

A launch of unusual interest was that accomplished 
at the shipyards of Messrs. Harland & Wolff at Bel- 
fast, when the new fore end of the White Star liner 
"Suevic" took the water. It will be recalled that this 
steamer went on the Stag Rock at the Lizard on the 
Cornish coast on March 17 last. The Stag Rock is 
one of the most, if not the most dangerous place 
around the British Isles, and it was considered by 
the majority of experts that the vessel would be a 
total loss; but after a careful examination, the own- 
ers and builders, along with the Liverpool Salvage 
Association, came to the conclusion 
that the greater part of the vessel 
might be saved by cutting her in 
two. 

This operation was successfully 
performed with dynamite and gelig- 
nite. The after portion was drawn 
clear of the rocks sixteen days 
after the wreck, the "Suevic's" own 
engines assisting the tug by work- 
ing full speed astern. This after 
portion, containing the engines, 
boilers, etc., the most valuable part 
of the ship, was towed to South- 
ampton, the engines assisting in 
the steering by means of the twin 
screws, and it is now at the Trafal- 
gar graving dock at that port. The 
old bow was hopelessly lost on the 
rocks, and is to-day entirely sub- 
merged. 

It was decided at the time of the 
wreck to build a new fore end and 
fit it to the saved portion of the 
wreck. This work was intrusted 
to her original builders, Messrs. 
Harland & Wolff. The new por- 
tion, with deck houses, captain's 
bridge, masts, etc., complete, ex- 
tends from the stem to the bulk- 
head aft of No. 3 hold, i. e., the 
fourth bulkhead from the stem, and 
it has a total length of about 212 
feet. It was virtually this half of a ship that was 
launched and towed to Southampton. It is to be 
placed in the same dock where the after portion now 
is, when the two will be connected together and the 
ship made as good as when she originally left the 
builder's. There have been cases where ships have 
been joined together in this way, though they have 
been much smaller boats than the "Suevic." The 
"Suevic" is a twin-screw steamer of 12,500 tons, and 
was one of the five vessels specially designed and 
built for the White Star Australian trade. She was 
originally launched on December 8, 1900. 



An Aeroplane Prize Offered by tile Auto. 

The offer by the Scientific American of an aero- 
plane trophy has caused much interest in Europe — so 
much that our esteemed Paris contemporary, Auto, 



Artificial Sapphires. 

An analysis of a number of the imitation sapphires 
that have been flowing into this country from Paris 





AFTEB SECTION OF THE " SUEVIC," TO WHICH THE MEW 
BOW WILL JOIN. 



THE NEW BOW OF THE 



SUEVIC " TAKING THE WATER. 
212 FEET LONG. 
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small still in a desultory manner. The still must he 
constructed as prescribed by law and the process con- 
ducted in all its details according to the regulations 
of the internal revenue. It is evident that the farmer 
must be content with producing the raw materials and 
that he cannot look forward to becoming a practical 
distiller. 

The benefits which are to accrue from the use of 
I dustrial alcohol free of tax have probably been over- 
estimated by the people at large, and especially by 
the farmers, but that material benefits will accrue is 
not a subject of doubt. These benefits will come, not 
suddenly but slowly, as agricultural products are more 



has followed the example and offers a cup for aero- 
planes. The idea is a simultaneous race, and the ma- 
chine which covers the longest distance to be declared 
the winner. All the flyers would be assembled at the 
start, and would commence the race at a given signal. 
Judges would observe the distances for the finish, and 
two chronometers would take the total time for each 
machine. There would also be a number of judges 
placed along the course so as to see the probable point 
from which the flight took place. It is probable that 
the leading aeroplanes will be entered in the event, 
and it will certainly be novel to see the flyers drawn 
up in line. 



was made recently by Prof. Alfred J. Moses, of Colum- 
bia University. He states that artificial stones con- 
tain more than 99 per cent of oxide of aluminium; the 
remainder being silica and coloring matter. True 
sapphires are composed of 97 per cent oxide of 
aluminium, 2 per cent iron oxide, and the remainder 
silica, etc. Physical differences are also marked, the 
artificial stones having a hardness of 8 as against 9 
of the natural. The density of the former is also 
low, 3.62, compared with 3.97 in the latter. In color 
both stones have practically the same basic blue, but 
the artificial gem does not exhibit the same high de- 
gree of dichroism shown by the natural product. 
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A CURIOUS BREAD SCHOOL. 

BT KATHERINK LOUISE SMITH. 

Little does the average housewife, who makes her 
bread by old and approved ways, dream that there is 
held every day of the year a school for bread inspec- 
tion and that it is largely due to the "school" that her 
bread baked in her own oven is so good. In the 
"Flour City" of Minneapolis are the largest flour mills 
in the world, and here all day long and all night long 
is ground flour that is shipped to China, India, and all 
parts of the world. It is here that the "bread school" 
is held, and a- most interesting day can be spent in 
attending this same school and watching the bakers 
and millers. 

Every barrel or sack of flour that is sent out is 



crush. From here it is carried to a sieve where the 
middlings or grits are separated. This is done with 
rollers, which are pressed together six times, each 
time closer than before, so that the middlings become 
very fine. The finest result of this sixfold crushing 
is put through purifiers, where all imperfections are 
removed by suction and sifting. Dust and dirt are 
caught in a dust collector made of flannel tubes, and 
the middlings are then ready to be ground into flour. 
Not the least marvelous part of this preparation is 
the machinery with which the work is done. Auto- 
matic carriers elevate and transport the grain in all 
directions, and the visitor is lost in amazement at the 
precision and ingenuity. Even the exact amount of 
flour which is finally dropped into barrels or bags is 

ascertained b y 
m a c h i nery, so 
that no more and 
no less than the 
desired quantity 
falls down the 
spout into the re- 
ceiving recepta- 
cle. This receiv- 
i n g receptacle, 
whether bag or 
barrel, is usually 
marked to indi- 
cate the brand of 
the flour. Every 
one has seen the 
mark XXX and 
XXXX and won- 
dered what it 




tested, not once but many 
times, and the "bread 
school" is part of the test. 
So minutely are the records 
of these experiments kept 
that if a letter came from 
Bombay saying that a car- 
load of flour was found de- 
fective on its arrival, it is 
possible by looking over the 
register and tracing its 
course from its entrance as 
grain to the finished prod- 
uct, to know what condi- 
tion the flour was in when 
it left and whether it was 
injured in shipment from 
dampness or other causes. 

Think of keeping track of nine million barrels of flour! 
And yet this is the output of one company alone a 
year. Every large mill has a kitchen, and in this 
takes place the final test to which the flour is sub- 
jected. Before it reaches this kitchen the wheat has 
been through many processes and experiments, but it 
is the kitchen trial that stands as the ultimate cri- 
terion. 

When the hard spring wheat of the Red River Val- 
ley of the North, which contains more phosphates 
and gluten than any other wheat in the world, is ripe, 
it is shipped to numerous small country elevators in 
Minnesota and the Dakotas, where it is stored tempo- 
rarily, ready to be sent to the big grinding mills. 
Sometimes this wheat is grown by small farmers, 
but more often it is the product of very large ranches. 
Here acres and acres of wheat as far as the eye can 
reach are nodding in the wind, so that it looks like a 
sea of grain before it is cut. When it is gathered 
it is dumped into elevators owned by these ranchmen. 
Short railroads run to the elevators. 

When the wheat reaches the mills it is side-tracked 
and the cars are unloaded by means of huge automatic 
grain shovels. Inside of the mills the grain is at once 
submitted to a rigid gluten test to disclose its strength 
and the best is made into flour. The latest method 
for making flour is the reduction method; that is, 
the wheat is granulated instead of pulverized. One 
hundred and fifty separations are made from the time 
the wheat is received until it is ready for shipment, 
and as all this work is done by machinery, with 
clocklike precision, the rapidity with which flour is 
turned out is wonderful. To begin with, the wheat 
is sent to the roller mills, where it gets the first 



ist in his big book, and the carload of wheat of which 
this is a sample is kept track of during all its pro- 
cesses. This makes it possible to turn to the many 
hundred bottles on the chemist's shelves and to find 
the sample and see exactly how it ranks by chemical 
analysis. The report of the gluten and other tests 
made during the grinding of the wheat is sent back to 
the head miller who is handling it, and he in this 
way knows what quality he is dealing with. 

Of course every day a certain number of barrels of 
finished flour is turned out. The largest mill in the 
world turns out 15,000 a day, and some companies run 
several mills. Think what a tremendous undertaking 
it is to keep track of the quality of that amount of 
flour! Yet this is done. Every morning, before nine, 
the head millers send to the kitchen samples of the 
finished flour which they have waiting for barrels. 
After the flour is marked so that the chemist knows 
which miller sent it and it is compared with the tests 
which he has made during its preparation, the cook, 
in white apron and cap, begins to mix his bread. He 
makes his own yeast that he may be sure of the qual- 
ity, and he has many small jars. Enough flour for 
one loaf of bread is put in each jar and care is taken 
not to mix the flour, as in this case there could be 
no test. 

After the bread is mixed, one loaf in each jar, and 

as many jars as there are brands of flour, it is allowed 

to rise and is finally baked in the electric oven. An 

immense row of these ovens stretches across one side 

of the room, one above the other. Great care is taken 

in the baking, and electricity is used in preference to 

other heat that the temperature of the oven may be 

the same all over. In ovens heated by other methods 

the bottom is hotter than the sides or 

top. When the bread is finally done it is 

placed on a long wooden table to cool. 

Every loaf is the same size and shape, 

for the same amount of flour was used 

in each, and they look alike, but the wily 

chemist has kept track of them in his 

book and knows, exactly what flour was 

used in each and what mill it came from. 

At four in the afternoon the bread is 

cool and the chemist proceeds to cut each 

loaf in two, using a tape line so that the 

measurements will be correct. Then he 

sends for the head millers. In they file, 

and stand in solemn silence around the 

half loaves of bread until the chemist 

asks them to inspect it. Every half loaf 

is taken by the millers, held in the hand 

to weigh it, punched to see how flexible 



means, but 
this is simply 
the mark 
which indi- 
cates the ex- 
cellence of the 
flour. At cer- 
tain stages dur- 
ing its prepa- 
ration the mid- 
dlings are sent 
to the mill's 
chemist to be 
tested, and be- 
fore it reaches 
its last resting 
place ready for 
shipment it is 
the chief ob- 
ject of interest 

in the kitchen. This kitchen is a series of well lighted 
and ventilated rooms. The walls are of spotless white, 
the pans shining, the ovens are electric and of the 
most approved pattern with glass doors, thermometers, 
and every other convenience for baking bread in the 
latest and best way. The housewife would be delight- 
ed with these kitchens. All day the chemist and 
bakers work in these rooms. First they make the 
gluten test, where the half-ground wheat is mixed 
with water into little pats that look exactly like the 
children's mud pies. These pats are allowed to stand 
on glass for a certain length of time, and their con- 
sistency at the end of that time determines the grade 
of the wheat. A record is .taken of this by the chem- 



The Chemist Testing Samples of Grist or Middlings for Gluten. 
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it is, taken to the window to examine the grain, and 
the pores are carefully noted. Then each miller tells 
which he thinks is the best loaf and the loaves are 
graded accordingly. No man knows which loaf was 
made from the flour sent from his mill. The chemist 
compares his notes with the decision of the millers 
and thus knows exactly how these particular ship- 
ments ought to be branded. The final test is this by 
the millers. It cannot but be impartial, and is the 
best means of telling how the flour ranks. Altogether 
the school of bread inspection is the most interestii.g 
of any of the- proceedings in the large mills, and 
hours could be spent watching the process of making 
a barrel of flour. 
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BECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

FASTENING DEVICE. — C. E. Cashmore, 
New York, N. Y. The object of the invention 
is to provide a device which will not become 
accidentally uncoupled in use, but which may 
be readily separated and connected when de- 
sired even when placed in awkward positions, 
as for example, at the back of the neck, at 
which place a fastening for a necklace is 
ordinarily located. 

Electrical Devices. 

LIGHTNING-ARRESTER.— C. I. Stocking, 
Hiawatha, Kan. The aim in this improve- 
ment is to provide an arrester, which is simple, 
durable, compact and rigid in construction, 
dust and moisture proof, and arranged to in- 
sure safe passage of an arc from a line to the 
ground without danger of setting fire to sur- 
rounding inflammable material. 

CI.AMP-INSULATOR. — G. Pollock and W. 
E. Werd, Deer Lodge, Mont. The more par- 
ticular object in this invention is the provi- 
sion of a type of insulator made in halves 
and adapted to exert leverage upon a wire so 
as to grasp it tightly in position as well as to 
insulate it thoroughly from surrounding parts, 
and also to protect it within certain limits 
from the effects of moisture. 

WIRE-SUPPORT. — L. Steinberger, New 
York, N. Y. The more particular object of this 
inventor is to provide a construction in which 
the positioning of the clip or ear for holding 
the wire is rendered independent of the tight- 
ening of the clip; that is to say, the ear or 
clip is first disposed properly in a position 
which it is to occupy, and is then secured with- 
out being rotated. 

ELECTROMAGNETIC APPARATUS. — J. 
McIntyre, Jersey City, N. J. In the present ' 
patent the invention has reference to induction 
coils and similar apparatus, and the object is 
the provision of a new and improved electro- 
magnetic apparatus, arranged to permit con- 
venient and accurate adjustment of the make- 
and-break contact points. 



Of Interest to Farmers. 

PLANTER. — J. T. Gantt, Macon, Ga. The 
present invention is an improvement upon the 
cotton planter for which Mr. Gantt formerly j 
received Letters Patent of the U. S. The im- 
provements are embodied chiefly in the con- 
struction of the castings or brackets attached 
to the frame, whereby he has greatly in- 
creased the strength and durability of the 
connections and correspondingly reduced cost 
of manufacture. 



CHAIN-HARROW. — J. Datson, Gilberts 
Creek, Ky. The inventor seeks to provide a 
harrow composed of links which may be alike 
and are linked together longitudinally and 
laterally forming longitudinal and lateral 
rows, and in which the alternate links of the 
rows are connected by cross links with the 
opposite links of the adjacent rows so that 
these alternate links are held approximately 
in a horizontal plane so that the links con- 
necting the alternate links will be caused to 
operate vertically, and thus form runners to 
cut open the soil and clods to properly pre- 
pare the same in the use of the invention. 

CENTRIFUGAL LIQUID-SEPARATOR.— F. 
H. Reid, Sioux City, Iowa. This invention is 
an improvement upon that for which Mr. Reid 
formerly made application for Letters Patent. 
Milk and cream are separated effectively or 
completely by the present improved construc- 
tion and arrangement of parts constituting the 
separator proper, and by the improved arrange- 
ment of a dividing plate, the inventor dis- 
tributes the cream walls or surfaces so that 
they are comparatively short and therefore the 
cream is delivered from the separator bowl 
more rapidly and has greater density. 



Or General Interest. 

ADJUSTABLE FORM FOR CURVED SUR- 
FACES. — J. E. Wood, Pittsburg, Pa. A pur- 
pose of the invention is to provide a form for 
curved surfaces, for use in the construction 
of masonry and concrete bridges, culverts, tun- 
nels, sewers, and in places where it is neces- 
sary to use a supporting form during con- 
struction work. The construction can be 
easily removed from the finished work, dis- 
mantled and transported. 

WATER-TRAP FOR CORNETS, ETC.— J. H. 
Viol, Deer Lodge, Mont. In brass wind in- 
struments of the trumpet style it frequently 
happens, especially in long solos, that it is 
not preferable to blow out the accumulated 
water without an awkward break in the music. 
To overcome this difficulty, the inventor ar- 
ranges a small water trap in the line of the 
wind passages, adapted to take up the ac- 
cumulated water without interfering with the 
passages or affecting the quality of the notes. 

REEL.— E. G. McIxtyre, Butte, Mont. The 
object in this case is to provide a reel for 
twine or rope, and arranged to hold the ball 
of twine or the coil of rope securely in posi- 
tion, to insure convenient and quick unreeling 
whenever it is desired, and without danger 
of the rope or twine becoming entangled. 

UMBRELLA-FIXTURE.— W. C. L. Maska, 
New York, N. Y. One purpose of the improve- 
ment is to provide a readily applied substitute 
for the eye ends of umbrella ribs and stretch- 



ers when such parts become broken, which at- 
tachment or fixture will enable a damaged 
stretcher to be pivotally attached to the ribs, 
or a damaged rib pivotally connected with 
the crown in practically as secure a manner 
as if the stretcher or rib were intact. 

PROCESS OF PRODUCING POTASSIUM 
COMPOUNDS. — R. H. McKee, Lake Forest, 
111. The Invention refers to the separation of 
potassium compounds from earthy materials, 
and more particularly from potash bearing 
materials containing mica in the forms in 
which these substances are found in nature. 
It further relates to the production from the 
above substances of a soluble potassium salt 
of use as a manure and for manufacturing 
purposes. 

CAN-CLOSURE.— ,J. A. Fleming, Paola, 
Kan. The object of the inventor is to pro- 
vide a construction which can be easily oper- 
ated for the purpose of separating a lid from 
a can body so that after the can has served 
its original purpose as a carrier for oil or the 
like, it can be utilized as an ordinary bucket, 
the lid being adapted for application to the 
body and removal therefrom in the ordinary 
manner, after connection has been once sev- 
ered. 

WINDOW - CLEANER. — J. Grossgebauer, 
Paterson, N. J. The purpose of this inven- 
tion is to provide a device especially adapted 
for cleaning the vestibule windows of trolley 
or motor cars, or the windows of engine cabs 
or other vehicles from frost, rain, snow or 
hail, or excessive dust deposited thereon dur- 
ing a storm, which device is a fixture and 
operated from within by the motorman, or an 
engineer, thus enabling such persons to main- 
tain a clear look-out in the face of a storm. 
DISPLAY-STAND. — A. E. Brown, Tees- 
water, Ontario, Canada. The object in this 
instance is to provide a stand, more especially 
designed for displaying wall coverings and 
accessories in stores or by canvassers, and in 
such manner that the customer receives the 
impression of the entire wall covering for a 
room, the arrangements being such to permit 
the dealer to quickly change the sample cov- 
erings and to permit of conveniently placing 
them in position on the stand or removing 
the coverings therefrom. 

COMBINED LEVELING AND STADIA ROD. 
— J. H. Robertson, Wily, Va. The object in 
this case is to improve graduations in such 
manner that distances and levels may be de- 
termined at both long and short range with 
celerity and certainty. This is done by a com- 
bination of colors, columns, and simple dia- 
grams, the colors alternating with each other 
and dividing the rod transversely into several 
sections, each section representing the greater 
division of the rod. The diagrams are arranged 
in three columns with the length of the sub- 
divisions of each column, in passing from a 
column of smaller to larger subdivisions, being 
a constant multiple of the next succeeding col- 
umn. 

LINE-DRIER. — P. V. Ericson and L. G. 
Ericson, New York, N. Y. The invention re- 
lates to improvements in devices for drying fish 
lines, an object being to provide a device of 
this character on which a line, drawn from a 
reel, may be wound in such a manner that the 
line will be exposed to a free circulation of 
air, and thus quickly and thoroughly dried. 

DENTAL REGULATOR AND SPACER.— E. 
M. Flagg, New York, N. Y. Certain improve- 
ments in apparatus for orthodontia, or correc- 
tion of oral deformities are secured by this 
invention. By means of the device, which is 
cleanly, diminutive, and positive in action, 
teeth may be rotated in their sockets, short- 
ened or lengthened therein, or moved forward 
or backward, and can be carried inward or out- 
ward toward their normal positions in the 
dental arch, or the entire arch expanded. 

MOTIVE-AGENT GENERATOR.— J. L. Tate, 
Jersey City, N. J. The invention pertains to 
improvements in means for generating motive 
fluids adapted for use in the projection of 
motive power, or for use as a heating medium, 
and relates more particularly to means for 
generating steam by the heat of combustion 
and delivering the steam and the gaseous prod- 
ucts of combustion through a simple conduit 
for employment for power or heating pur- 
poses. 

CARPENTER'S SQUARE.^. G. Feil, New 
York, N. Y. Of several purposes of the in- 
vention, one is to provide a folding square so 
constructed that one limb can be carried at 
any desired angle to the other and be firmly 
held in adjusted position, and wherein the two 
limbs can be folded to lie "closely edge to edge. 
A universal steel square is provided capable of 
being set to any bevel, miter, or for the cuts 
of body clips, files, and octagonal surfaces, or 
plumb and level cuts. 

WAVE-MOTOR.— D. N. Green, Sunbury, 
Ohio. In operation the apparatus is to be 
rigidly anchored in any suitable manner on 
either a sand or rock shore, sufficiently far 
out into the water to secure the desired opera- 
tion of the waves upon the float and when so 
anchored the float will be caused to rise and 
fall under wave influence, being balanced in 
a measure by a counterbalancing weight, di- 
rectly applied to the beam and the latter ar- 
ranged to directly operate the pump. 



to sash and mortise locks operated by a key, 
and has for its object to provide means for 
closing the keyhole at the side of the lock 
opposite to that in which the key is used, 
thereby preventing the lock from being oper- 
ated from the outside, and dispensing with 
the usual keyholes extending in line with each 
other, and the possibility of looking into a 
room through the holes. 

CUTTING-TOOL.— J. Cryer, Walden, N. Y. 
The purpose of this improvement is to pro- 
duce from a single piece of steel or other 
suitable metal, a tool having a peculiar, novel 
form that adapts the device for effective ser- 
vice as a boring tool, a taper reamer and a 
scraper ; and that may be held for service in 
a handle along with a knife blade, or be 
mounted on a fixed handle. 

UNIVERSAL WRENCH.— M. Korth, Seattle, 
Wash. This wrench comprises an operating 
bar, a stub head provided with a socket, a uni- 
versal joint between the bar and head, a pin 
movable transversely in the head, a spring se- 
cured at one end to the head having its op- 
posite free end engaging the outer end of the 
pin, and a socket member detachably connected 
with the head and adapted to be engaged by 
the pin. 

SADDLE HARNESS RING.— J. J. O'Kane, 
New York, N. Y. The improvements in this 
instance are in rings for attaching traces, 
thimble-straps, and the back band to a harness 
saddle. The object is to provide a ring so con- 
structed that it may be rigidly attached to 
the saddle, thus obviating the constant swing- 
ing movement of the harness when in use, 
which quickly wears out the attached straps, 
and causes a rubbing wear on the saddle. 



closed when the entrance opening to the shaft 
on another floor Is opened and vice versa, thus 
preventing draft in the shaft and thereby re- 
ducing the spread of flames by way of the shaft 
in case of fire in the building. 

COFFEE POT AND STEEPER.— C. Hoff- 
man, Detroit, Mich. The object in this inven- 
tion is to make Improvements whereby coffee 
or tea may be boiled and then steeped, to im- 
proved degree, the vessel being adapted for use 
therewith, of a common coffee or tea cup, the 
latter when arranged in place serving as a 
cover to the vessel, and adapted to permit 
effective steeping of the tea or coffee, and 
then drawing, or permitting flow of the in- 
fusion, direct into the cup from the boiling 
and infusing vessel. 



Heating and Lighting. 

FILAMENT FOR INCANDESCENT LAMPS. 
— E. McOuat and II. W. F. I.orenz, Amster- 
dam, N. Y. The process of making incandes- 
cent filaments in this invention consists in 
dipping the carbonized core in a caramel solu- 
tion containing finely divided metallic light- 
emitting particles in mechanical suspension 
whereby a coat is deposited on the core 
through which the particles are dispersed, and 
carbonizing the coat to render it and the par- 
ticles integral with the core. 

INCANDESCENT FILAMENT AND PRO- 
CESS.— B. McOuat, New York, N. Y., and H. 
W. F. I.okexz, Springfield, Ohio. In this im- 
proved filament and process the invention has 
reference to the manufacture of filaments or 
glowers such as used in incandescent electric 
lamps, and the object of the invention is to 
produce a filament having a high efficiency 
and a long period of usefulness. 

CONDENSER.— O. A. Nenningbr, El Paso, 
Texas. This condenser may be used in com- 
bination with an ordinary house boiler, and 
comprises a jacket for the boiler. In opera- 
tion steam from an ordinary tea kettle or other 
vessel on the range is admitted to the con- 
denser, drawing therewith a supply of air to 
aerate the steam. Here it is partly condensed 
and then passes into the boiler jacket where 
condensation is completed. 

LAMP-SHADE.— W. J. Boesen, Orange, N. 
J. Mr. Boesen's invention has for its object 
to produce an ornamental and serviceable shade 
made partly of glass sectors so arranged as to 
exhibit cloth figures pasted inside of the glass 
and so connected as to obtain certain advan- 
tages in durability, convenience, and strength. 

HEAT-TRANSFERRING APPARATUS.— V. 
Croizat, Turin, Italy. The apparatus consists 
of a series of plates provided with wide flanges 
and formed with openings at the center. These 
plates are arranged to be nested together and 
can be used as radiators for a variety of pur- 
poses, such as automobiles, etc., as heaters for 
baths, and in all cases where it is desired to 
transmit heat from gases to liquids, or vice 
versa. 



Hardware. 

LOCK. — P. H. J. Krdlder and P. Krolder, 
Jr., New Y'ork, N. Y. This invention relates 



Household Utilities. 

SANITARY APPARATUS.— G. A. Lucas, 65 
Rue Vallier, Levallois-Perret (Seine), France. 
The object of this inventor is to produce an 
apparatus intended for destroying all fecal 
matters, and liquid house refuse by automat- 
ically effecting their transformation into a 
colorless, inodorous and inoffensive liquid. It 
can be placed in position either along or 
across the cesspool on the right hand or on 
the left and without special construction for 
each apparatus. 

AUTOMATIC EGG-BOILER.— C. B. Martin, 
Portland, Oregon. In a certain type of egg 
boiler the eggs are held submerged by the 
buoyancy of a hollow vessel in which the 
water slowly enters. When this vessel is filled 
to a predetermined point, the eggs are auto- 
matically lifted out of the water. The present 
invention provides means for regulating the 
inflow of water into the vessel. 

WASHBOARD.— G. C. Hayslkr, Clinton, 
Mo. Mr. Haysler invented a washboard which 
may be readily pressed out of sheet metal. 
The construction is very simple and econom- 
ical and it provides for adjusting the body 
portion of the washboard upon the legs, as may 
be desired. The rubbing surface projects for- 
wardly and provides at the upper end a re- 
ceptacle for soap, and the like. 

WELL-DOOR FOR DUMB-WAITERS.— A. E. 
Fischer, New York, N. Y. The object of the 
inventor is to provide useful improvements In 
well doors for the elevator shaft, whereby the 
entrance opening to the shaft on one floor is 



machines and mechanical Devices. 

MECHANICAL MOVEMENT. — W. A. 
Wright, Greeley, Neb. The invention is par- 
ticularly useful in connection with washing 
machines, churns and the like, in which an 
alternating rotary movement of certain parts 
is necessary. The object is to provide a move- 
ment for driving from a manually operated 
jointed frame having a flexible connection with 
a driven spindle. 

CLEARING-WING FOR DITCHING-MA- 
CHINES. — W. Umstead, Jerseytown, Pa. The 
purpose here is to provide a wing particularly 
adapted for the ditching machine for which 
a patent was formerly granted to Mr. Um- 
stead. The wing is readily applicable to al- 
most every type of a ditching machine, is very 
simple and economic in construction, and auto- 
matic in its action. 

FLYING-MACHINE.— J. D. Pursell, Chat- 
tanooga, Tenn. The intention in this case is 
to produce an aeroplane machine having ef- 
ficient balancing means to maintain its equili- 
brium, and having improved devices for con- 
trolling, at all times, the center of gravity of 
the weight carried by the machine, and for 
controlling, also, the action of the air cur- 
rents upon the aeroplane. 

ATTACHMENT FOR ROLLING-MILLS.— F. 
Mil. liken, New Y'ork, N. Y. The invention 
has reference to improvements in attachments 
for rolling mills, being especially directed to 
improvements in the conveyer table therefor. 
This table may be either fixed or pivotally 
mounted, the latter being ordinarily known as 
a tilting table, which is used in connection with 
rolls more than two high. 

WIRE-WORKING MACHINE.— W. H. Mer- 
kel, Columbus, Ga. The invention is intended 
especially to be used for forming the short 
wires or bars which are used in brick-making 
machinery for cutting the clay into unbaked 
brick. The object is to produce a machine 
quickly operated to form an eye at each end 
of a short length of wire. The construction is 
such as to enable the length of the wire to 
be readily adjusted as desired. 

HEMP-BRAKE.— F. T. Martin, Winchester, 
Ky. The invention pertains to a machine de- 
signed for separating the fiber from the stalks 
and pulpy parts of hemp and the like, and has 
for its object to provide a machine, the main 
or special features of which are a bed pro- 
vided with ribs on which the hemp is laid, 
and a pair of ribbed rollers which travel back 
and forth on the material, to break and separ- 
ate the same. 

PULP-SHAPING MACHINE.— A. Komp, 
New York, N. Y. The invention contemplates 
a machine preferably altogether automatic in 
character and of large capacity, for molding 
articles of papier machg or other Indurated 
fiber, more especially such articles, for example, 
as plates, pails, basins, boxes, tubs, and other 
vessels. 

SAFETY SET-SCREW.— C. E. Hoffman, 
Thomaston, Conn. The object of the invention 
is to provide a new and improved safely set 
screw for securely fastening machine parts 
in place, such as collars and pulleys on shafts 
and the like, the set screw leaving no projec- 
tion and allowing convenient removal whenever 
it is desired. 

BOOM AND ROTATABLE CIRCLE FOR EX- 
CAVATORS.— J. P. Karr and J. D. Rauch, 
Logansport, Ind. In this patent the improve- 
ment is in booms and rotatable circles of land 
and marine excavators, such as steam-shovels, 
dredges, and the like. The objects sought and 
attained by the improved construction, arrange- 
ment, and combination of parts are maximum 
strength, rigidity, lightness, and durability. 

ADDING-1IACHINE.— B. Hoskins, Seattle, 
Wash. This machine is such as used in banks 
and similar institutions for adding itemized 
amounts. The object of the invention is to 
produce a machine which will operate to add 
the different amounts in a simple manner and 
which will enable the items added to be printed, 
together with the totals or aggregate amounts. 
In operation the machine is substantially au- 
tomatic. 

AUTOMATIC WEIGHING-MACHINE.— J. H. 
McLeod, La Salle, 111. This machine is adapted 
particularly for weighing grain and is of that 
class in which the grain is received into a 
stationary hopper or bucket connected with 
a graduated weighing beam so as to tilt the 
latter when duly filled, whereupon the valve 
or gate closing the mouth of the weighing hop- 
per is automatically opened to allow discharge 
of the contents. The present invention is an 
improvement on two former inventions for 
which patents were granted to Mr. McLeod. 
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CENTHIFUGAL SEPARATOR.— R. F. Cor- 
dero, Rubio-Tachira, Venezuela. This centri- 
fugal separator is particularly adapted for sep- 
ating moisture from coffee beans, although it 
may be employed for separating other matttr. 
The machine is of very simple construction and 
enables the separation to be rapidly and thor- 
oughly effected. 

ATTACHMENT FOR TALKING-MACHINES. 
— A. Dee 1*. Wkavkr and J. E. Carney, Mont- 
gomery, Ala. The invention provides means 
for placing a cartridge of sponge rubber in the 
horn of a talking machine and compressing the 
rubber, or expanding it according to the de- 
gree of porosity which the operator desires to 
confer upon it. By adjusting the sponge 
rubber the resonance of the air column can be 
regulated. 

MAGNETIC SEPARATOR. — I. B. McCabe, 
Buffalo, N. Y. In this separator a drum is 
provided which is rendered magnetic both with- 
in and without by means of a series of elec- 
tromagnets. The magnetic drum is inclosed 
in a large cylinder and crushed ore is ad- 
mitted both to the drum and the cylinder. 
When these are revolved the iron ore clings 
to the magnetic drum and is removed by 
brushes which sweep the material into a pair 
of conveyors. 

SLICING-MACHINE.— E. A. Seablrg, Seat- 
tle, Washington. The machine provides means 
for slicing bread but may be used with equally 
good results for slicing vegetables. An effec- 
tive draw-cutting action is continuously im- 
parted to the knife while the machine is in 
operation so that the feed of the material to 
the knife will be automatic and capable of ad- 
justment to cut a thick, a medium, or a thin 
slice. 

TAPE-APPLYING MACHINE. — I. Dkeyfuss, 
New York, N. Y. The purpose of the invention 
is to provide a machine especially adapted for 
inserting tape into paper boxes, which tape 
may be employed for holding the contents of 
the boxes in place. The tape is drawn from a 
reel, gripped by a needle and carried down 
thereby through the box after which the tape 
is automatically cut the desired length. 

PNEUMATIC TOOL. — E. M. Tobin, Barre, 
Vt. This pneumatic tool is so constructed that 
when the valve is open the full air pressure 
is admitted to the cylinder above the plunger 
through a straight and direct passage, thus 
avoiding the loss due to friction which oc- 
curs when air is compelled to flow through 
long passages having many turns and bends. 
MACHINE FOR SEPARATING FIBERS 
FROM THE PULP AND OTHER EXTRAN- 
EOUS MATTER OF PLANTS AND TREES.— 
E. Bkhre.ndt, Manila, Philippine Islands. The 
invention relates to machines such as shown 
and described in Mr. Beh.rendfs former appli- 
cation for Letters Patent of the United States. 
The object of the present invention is to pro- 
vide useful improvements in the machine 
whereby a single draw head only is required 
for a continuous operation of the machine, the 
construction and operation of the draw head 
and its carrier being exceedingly simplified. 

MACHINE FOR SEPARATING FIBERS 
FROM THE PULP AND EXTRANEOUS MAT- 
TER OF PL-VaTiS AND TREES. — E. Beii- 
rexut, Manila, Philippine Islands. This inven- 
tion relates to brakes employed for separating 
fibers from the pulp or extraneous matter of 
the bark or leaf sheaths of the tropical abaca 
and other plants and trees, especially such as 
the abaca yielding manila hemp, to be made 
into rope or cordage, the present machine being 
an improvement on the machine shown and 
described in Mr. Behrendt's former application 
for Letters Patent of the United States, for 
hemp stripping and cleaning machines. 

MACHINE FOR SEPARATING FIBERS 
FROM THE PULP OF PLANTS AND TREES. 
— K, Bkiirkndt, Manila. Philippine Islands. 
This improvement refers to breaks employed for 
separating fibers from the pulp of the bark 
or leaf sheaf of the tropical abaca (Musa tex- 
tilis) and other plants and trees, especially 
such as the abaca, which yields manila hemp. 
The object of the inventor is to provide a ma- 
chine for separating the fibers In an economic 
manner and without danger of injury to the 
liber. 

GAS-ENGINE-REVERSING SWITCH.— E. P. 
Hi: Pont, Montchanin, Del. Means are pro 
vided in this invention for reversing the direc- 
tion of revolution of a gas-engine, employing 
an electric spark device. Inasmuch as tin 
explosion of gas must take place in definite 
relation to the position which the crank occu- 
pies in its revolution around the shaft, any 
circuit controller which times the spark to this 
relation of the crank must in any reversing 
mechanism be correspondingly changed to time 
tile spark in the new direction of revolution. 

COMBINED PIANOFORTE AND AUTO- 
MATICALLY - ACTUATED M 13 C II A N I S M 
TIIERKFOR. — .1. Brins.mead, Grafton road, 
Kentish town, London. England. The invention 
relates to pianofortes adapted to be played 
manually or mechanically by means of mechan- 
ism which leaves the keyboard entirely exposed 
to view, and has for its principal object to 
enable the automatic mechanism to operate 
upon the hammer action without the movement 
being transmitted through or to the keys or 
key levers, so that the latter are undisturbed 
when the piano is being mechanically played, 
and the consequently useless wear and tear of 
key lovers and associated parts art 1 avoided. 
PUMP-DRAIN.— G. G. Forester, Bagley, 



Iowa. When the pump is working means are 
provided to move the drainage opening out 
of register with the opening in the casing and 
to permit the seating of the check valve. When 
it stops means are provided whereby to permit 
the drainage of the water from the discharge 
pipe and pump and the parts connected there- 
with. The improvement is entirely automatic 
in its action, not depending upon any factor 
except the starting and the stopping of the 
pump. 



Prime Movers and Tbelr Accessories. 

ROTARY ENGINE.— P. MacA. MacKaskie, 
Goldfield, Nevada. The invention pertains to 
improvements in engines or motors of the ro- 
tary type, the object being to provide an en- 
gine, primarily adapted for the use of mixed 
gasoline and air as a motive agent, but' which, 
by leaving off certain parts may be actuated by 
steam. 

SAFETY DEVICE FOR INDICATORS.— I. 
L. Riser and O. M. Prince, St. Charles, Mo. 
In this instance the invention refers to certain 
improvements in means for preventing the 
escape of steam and water from a boiler in 
case the glass of the level indicator should 
become broken, and. at the same time, serving 
to indicate the fact that the glass is broken. 

GOVERNOR.— II. F. Ammermann and W. 
Lohse, New Y'ork, N. Y. The invention re- 
lates to steam engine governors, and the ob- 
ject is to produce a combination throttle and 
governor valve, the construction of the valve 
comprising a spring ; and a further object is 
to provide improved means for regulating the 
tension of this spring. 

MOTOR.— K. F. Ericksen, New York, N. Y. 
The invention relates particularly to internal 
combustion motors in which an explosive fuel 
operates on a turbine. A piston is used to 
draw in fuel and compress it in the well- 
known manner. Thereupon it is held station- 
ary and forms an abutment for the impact of 
the discharge when the fuel is ignited. The 
fuel passes to a turbine after being somewhat 
expanded and acts upon the turbine blades 
after the usual manner. 

IGNITER FOR INTERNAL-COMBUSTION 
ENGINES. — F. E. Ream, Green Ridge, Mo. 
The object of Mr. Ream's invention is to de- 
vise a reliable means for igniting the charge in 
an internal combustion engine. This end he 
attains by providing a metal tongue co-acting 
with a continuously-moving member, prefer- 
ably of emery, or like abrasive material, the 
parts being arranged to engage each other at 
the ignition point in the cycle of the engine, so 
that a shower of sparks is produced in the 
compressed mixture of fuel and air and flame 
is propagated instantly. 

PISTON-VALVE FOR INTERNAL-COMBUS- 
TION ENGINES.— H. W. Adams, Fargo, N. D. 
The present invention is an improvement upon 
a previous application, and it has for its ob- 
ject to provide means whereby air or an ex- 
plosive mixture may be admitted to the piston 
cylinder through the piston thereof, or whereby 
the exhaust gases may be removed through the 
piston to the outside atmosphere. 

T-PIPE. — W. IT. Bei.i.maine, Pocatello, 
Idaho. The invention relates to a T-pipe or 
connection between the dry steam pipe and 
the delivery steam pipes of boilers. The un- 
derlying object of the invention is to provide 
a connection which shall be readily accessible 
and less subject to temperature extremes than 
heretofore, thus insuring an efficient connec- 
tion without interfering with the usual repair 
and adjusting operations on the boiler. 

WATER-CURRENT MOTOR.— II. W. 
Schmidt, New York, N. Y. Mr. Schmidt's in- 
vention has for its object to produce a motor 
of simple construction which will utilize the 
energy of water currents. A special object of 
the invention is to provide an arrangement 
which will enable the motor to have a wide 
range of usefulness in practice, and to provide 
such a construction as will enable the motor 
to be reversed so as to adapt it to tide move- 
ments. 



Pertaining; to Vehicles. 

OILER. — I. W. Ladd. Bristol, N. II. Mr 
Ladd's invention relates to oilers, his mor< 
particular object being to produce a type of 
oiler comprising an oil receptacle capable of 
being inserted in a wagon-hub or oilier re- 
voluble member, and so constructed as to dis- 
charge oil in small quantities at a predeter- 
mined rate as the member rotates. 

AUTOMOBILE-TIRE.— G. G. Sn.i.iVAX, Buf- 
falo. N. Y. The invention provides simple 
means for strengthening the tires of automo- 
biles, and increasing their wearing qualities. 
The outer shoe is provided with a metallic 
shield of woven, or linked chain work which 
while flexible prevents expansion of the shoe 
and protects the inner tube against puncture 
or bursting. 

ATTACHMENT FOR AUTOMOBILES.— H. 
.T. Caur. Sumter. S. C. Mr. Carr's invention 
relates particularly to a device adapted for 
connection with the cranking shaft of an au- 
tomobile whereby the engine of the automo- 
bile may co-operate with the drum and the 
cable thereon in pulling the machine out of 
mud or out of a hole or ditch. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of tbla paper. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
do attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or In this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



Our attention has been called to the 
statement made in a recent reply to a query 
that the Wehnelt interrupter was not patented. 
It seems that a patent is held upon this de- 
vice by a well-known firm of makers of surgi- 
cal instruments in New York, of which we 
were not informed at the time of our writing. 

(10631) W. D. S. asks: I have some- 
thing that I am unable to solve, and write you 
for information. If you like you may publish 
the discovery. However, I hold the right of 
discovering for myself and friends. I inclose 
you a common white feather, which you will 
hold close to one eye, and close the other eye. 
Hold your hand between you and the light 
about two feet from the feather, and you can 
see the bones as if looking through an X-ray. 
You can also see through solid substance, such 
as a silver dollar, etc. A. The interesting 
experiment you send us has been made a great 
many times. It is an effect of the interference 
of the waves of light when they pass the 
edges of narrow slits or openings, such as 
those between the barbs and barbules of a 
feather. A fine piece of cloth, such as bolting 
cloth or fine silk, will also show the s:w.o 
phenomenon. That you do not "see the bones, 
as if looking with an X-ray," will be evident, 
if you look at a rod of wood or iron through 
the feather. You will see a bone in the wood 
or iron, just as you do in the finger. This 
curious effect is produced by the bending of 
the rays of light as they come from the rod 
of wood or the finger, and then pass through 
the narrow spaces of the feather or cloth. 
After they are thus bent they cross each other, 
and seem to bring light to the eye from both 
edges of the wood or finger. There is there- 
fore a border or margin on both sides of the 
finger or rod of wood, from which some light 
seems to come to the eye. The central dark 
strip is seen in its real illumination, less than 
the edges show, and this you call the bone. 

(10632) A. F. M. writes: 1. We have 
here some very favorable sites for storing water 
for power and irrigation, and desert lands and 
mines which would be benefited. Cement, how- 
ever, is too expensive, having to be carried by 
pack animals across 80 miles of bad country. 
It is a country of granite, with abundant tim- 
ber for constructing large cranes. We propose 
to hoist large granite blocks 4 to 5 feet cubic 
into the dam-site. These would not be dressed 
blocks, and the spaces between would be filled 
with smaller blocks. The blocks would be got 
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inclose explanatory sketch. 2. We want to carry 
the water in a flume made from the coarse 
local pine. The temperature varies from freez- 
ing in winter to 100 deg. in summer ; and 
heavy thunderstorms are followed by hot sun, 
which will cause the boards to warp and split. 
We propose to nail the boards tightly in place, 
and line them with asphalt paper to prevent 
leaking. The water will be free from foreign 
matter, which might wear the paper. 3. 
Would a dam stand, if constructed of a 
wooden wall lined on the inside with 8-ounce 
canvas well oiled with linseed oil and Venetian 
red or other metallic paint? The dam not to 
be more than 20 or 30 feet high and its base 
to rest on low cement dams, well cemented to 
solid rock foundation, so that neither the wood 
nor its cloth covering comes in contact with 
the soil, but only with water or air. A. In 



. x/0 SPAC£D 
touching a t eorrok to. 

Z-t'ON CENTERS AT TOP 





reply (1) we would consider that the dam you 
describe is practical and safe if the stone is 
well laid and bonded, and the spaces between 
the larger stones properly wedged with smaller 
ones so as to make the whole one solid mass 
of stone. We would advise concrete facing 
thicker than you suggest — about 6 feet thick 
at the bottom, and 2 feet at the top. A good 
water-tight joint must be made between the 
concrete and the foundation bedrock and (rare 
must be taken that the body of the dam rests 
properly on a bedrock foundation which has 
been cut in steps to receive it. (2) In regard 
to the flume we think the best plan for keep- 
ing same water-tight is to line it with burlap 
laid in hot pitch tar or asphaltum and again 
coated with the same material after it has been 
laid. Care should be taken to lap joints well. 
(II) Your timber dam is practical up to 20 feet 
or so. We give sketch of same with dimensions 
figured for safe loads up to 20 feet. To keep 
the planking water-tight coat with asphaltum, 
or with burlap and asphaltum put on as de- 
scribed for the flume in case the cracks be- 
tween the planks are wide. If the water is 
always kept in storage the timber will not rot 
where it can always be kept wet. It is better 
to keep ihe air away from the bottom of the 
posts for that reason. 

(10633) F. McC. writes that a re- 
cently installed steam-heating system does not 
work satisfactorily. He asks how the draft 
may be increased, and if a forced draft could 
be installed if necessary. A. You can deter- 
mine whether insi fflricnt draft is the cause 
of your heating boilers failing to give satis- 
faction by having tile flue gases and ash 
residues analyzed, to show whether combustion 
is sufficiently complete. You can readily in- 
crease the draft artificially by inserting a 
blower at any point in the flue or chimney 
thus : 



PHOFILE OF 
DAM. 



by blasting. The wall would be built 140 feet 
wide at the base, and about 100 feet in depth ; 
(lie inner surface faced with cement and 
crushed granite 1 in ii or 1 in G. The same 
to he well cemented to the solid granite bottom 
and sides : and about 4 feet thick at the bot- 
tom and !) inches at the top and somewhat set 
into the rock on the inner side. Would the 



dam hold, or Is there danger of the heavy loose 
rock settling sufficiently to crack the cement 
badly? ' light leakages would not matter, I 




The blower being driven by a small electric 
motor or otherwise as convenient. The.B. F. 
Sturtevant Company, 114 Liberty Street, New 
Y'ork, would give you full particulars. We are 
pleased to advise you, but are not the people 
who Installed the heating plant responsible? 
You should be able to compel them to put the 
plant in such condition as to give satisfactory 
service without further cost to you. 

(10634) U. J. W. asks: Will you kind- 
ly give me the necessary information to make 
a spark coil such as is usually used on motor 
cycles, the three terminals for three cells of 
dry batteries? A. You will lind in Rri'Pl.K- 
MBNT No. 1281. price 10 cents, an article giv- 
ing tile Information you wish regarding the 
ignition of a gas engine. The data for a, 
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sparking coil are given in that article. A coil 
with a single winding is used, with an iron 
core. The self-induction of the discharge gives 
the hot spark for ignition. 

(10635) H. M., Jr., says: In your 
issue of September 28, under the heading No. 
10G18, you publish a solution of the problem 
of making a concrete gasoline tank tight. Your 
idea is to saturate the dry walls and roof with 
melted paraffine. May I call your attention 
to the fact that paraffine is extremely soluble 
in gasoline, and that while this treatment 
might serve excellently to make the tank re- 
tain water, it would be worse than useless In 
the case of gasoline. From my experience with 
concrete, I should think" a coating of cement 
plaster — 1 part cement to 1 part sand — applied 
thoroughly to the bottom and sides of the tank, 
would materially help to tighten it. This 
plaster should be not less than *4 inch thick 
at any spot. In case this failed a coating 
of hot tar might be applied through- 
out, provided the parts to which it is 
applied are thoroughly dry. The tar should 
be very hot, and most carefully applied. Damp- 
ness in the walls will make it peel. When 
one considers how difficult it is to make a sim- 
ple concrete structure even water-tight, the 
problem of retaining so volatile a substance as 
gasoline in concrete offers difficulties that 
make one skeptical of its success. And it is 
certainly against reason to suppose that such 
can be achieved through the use of any sub- 
stance soluble in gasoline. 

(10636) F. A. McD. asks for formulas 
for plate and film developers, using the follow- 
ing active substances: (1) Pyrogallic acid, 
(2) hydroquinone, (3) eikonogen, (4) metol. 

1.— 

Pyro Solution. 
Distilled or pure ice water. 6 ounces 

Oxalic acid 10 grains 

Sodium sulphite (crystals). 1 drachm 

Pyrogallic acid 1 ounce 

Alkali Solution. 

Water 64 ounces 

Sodium carbonate (crys- 
tals) 2 ^ ounces 

Sodium sulphite (crystals) 3 ounces 
To prepare the developer, add 2^ drachms 
Of the pyro solution to 8 ounces of the alkali 
solution. In case of warm weather or over- 
exposure, add 10 to 40 minims of a bromide 
Of potash solution made up of 1 ounce of 
potassium dissolved in 10 ounces of water. 
2.— 

Hydroquinone 2 grains 

Sodium sulphite (crystals).. 60 grains 

Water 1 ounce 

Alkaline Solution. 

Sodium carbonate 60 grains 

Water 1 ounce 

To one ounce of the alkaline solution add 
two ounces of the hydroquinone solution and 
one, ounce of water. If the density is insuf- 
ficient increase the hydroquinone. 
3 — 

No. 1. 

Water 40 ounces 

Sodium sulphite 2 ounces 

Eikonogen 1 ounce 

Alkali Solution (No. 2). 

Water 3 ounces 

Potassium carbonate 1 ounce 

Take 2 ounces of No. 1 and from 1 to 2 
drachms of No. 2. Add more of No. 2 if de- 
velopment proceeds too slowly. 
4.— 

No. 1. 

Metol *& ounce 

Water 32 ounces 

Dissolve the metol in 16 ounces of water, 
then in the second 10 ounces dissolve 5 ounces 
of sodium sulphite (crystals) ; add the two 
solutions, which forms the stock solution. 
No. 2. 

Water 32 ounces 

Potassium carbonate. ... 2V& ounces 

No. 3. 
Bromide of potassium solution, 20 
grains dissolved in 32 ounces of 
water. 
For average exposure take 2 ounces of No. 1, 
i/ 2 ounce of No. 2, and add 3 ounces of water. 
If development proceeds too fast add % 
drachm of No. 3 solution. For under-exposure 
add more of No. 2. If ] 4 ounce of hydro- 
quinone is added to the No. 1 metol solution 
a developer of considerable power is com- 
pounded. 

Ortol Developer. — A vigorous developer giv- 
ing a brownish deposit ; keeps well in two so- 
lutions. 

No. 1. 

Water 10 ounces 

Meta bisulphite of potassium. 40 grains 

Ortol 80 grains 

No. 2. 

Water 10 ounces 

Sodium sulphite (crystals) 1 ounce 

Potassium carbonate 160 grains 

For correct exposures add 1 ounce of No. 1 
to 1 ounce of No. 2 and 1 ounce of water. If 
the exposure is unknown add 1/10 part of 
No. 2 to No. 1 and 1 ounce of water, then 
add a little of No. 2 at a time until develop- 
ment proceeds moderately. 

Pyro Acetone Developer. — Acetone is substi- 
tuted for the usual alkali. The following is 
used by Lumiere Brothers : 

Water 100 parts 

Sodium sulphite (anhy- 
drous) 5 parts 

Acetone solution 10 parts 

Pyrogallic acid 1 part 



NEW BOOKS, ETC. 

Artillery and Explosives. Essays and 
Lectures Written and Delivered at 
Various Times. By Sir Andrew No- 
ble, Bart, K.C.B., D.Sc. (Oxon.) , 
D.C.L., F.R.S., etc. New York: E. P. 
Dutton & Company, 1907. 8vo.; pp. 
548. Price, $6. 
Although this work is a compilation of vari- 
ous notable essays and lectures delivered by 
the author, the fact that they are arranged in 
chronological order, and that each represents 
the progress in artillery and explosives at the 
date the papers were given, makes the work 
thoroughly connected and complete, with noth- 
ing of the fragmentary character which might 
at first be supposed. Sir Andrew Noble's repu- 
tation as one of the first authorities in the 
world on the subjects dealt with, would alone 
give great value to the work ; but judged 
strictly on its own merits, the present volume 
is one of the most lucid, complete, and truly 
interesting works on the subject that has ap* 
peared for many years. It opens with a paper 
read before the Royal Artillery Institution in 
1858 on the "Application of the Theory of 
Probabilities to Artillery Practice," and closes 
with a paper on "Methods That Have Been 
Adopted for Measuring Pressures in the Bores 
of Guns," read before the British Association 
in 1894. Hence the book covers the most 
progressive period in the development of ar- 
tillery ; in fact, it may be said to embrace 
the whole of the time during which the mod- 
ern high-velocity rifle gun has been brought to 
its present excellence. The particular value 
of the book arises from the fact that it em- 
bodies the results of valuable experimental 
work carried out largely by the distinguished 
author himself. Furthermore, these experi- 
ments were favored by the fact that ample 
means were at command for work which is 
necessarily of an intricate and costly charac- 
ter. Notable chapters are those on "Tension 
of Fired Gunpowder" ; "Researches on Ex- 
plosives" ; "Heat Action of Explosives" ; "The 
Energy Absorbed by Friction in the Bores of 
Rifle Guns" ; and "Pressures Developed by 
Some New Explosives." The work is freely 
illustrated with diagrams and woodcuts, and 
is enriched with elaborate tables. At the close 
of the book are a set of full-page drawings, 
showing the turret and other mountings of 
heavy ordnance on ships of the British navy. 

The Sanitary Evolution of London. By 
Henry Jephson, L.C.C. Brooklyn: 
The A. Wessels Company. 8vo. ; 
cloth; 440 pages. Price, $1.80 net. 

The story of the modernization of London 
reads like a romance. Sixty years ago London 
was a medieval city, in a sanitary condition 
scarce conceivable to a modern mind. The 
elements of decency and sanitation were ne- 
glected — almost unknown. The sewers were 
open ditches draining directly into the Thames, 
whose polluted tidal waters swinging slowly 
back and forth every twelve hours provided the 
drinking water of a large part of the popula- 
tion. The rich drained into cesspools beneath 
their houses ; in the poor districts drainage 
and sanitation were unknown. Water supply 
was doubtful in quality, intermittent in supply, 
and not laid into the houses. Thousands of 
families lived in single rooms — hundreds of 
single rooms harbored two or more families — 
and infectious disease was chronic in many 
houses. 

Attempts to improve conditions have been 
steadily fought by vested interests. Conces- 
sion after concession has been wrung from 
Parliament, placing powers in the hands of 
the people, and responsibilities on the shoul- 
ders of property owners. When the party of 
progress found the opposition too strong for 
them, they merely waited until an extra wave 
of cholera or smallpox raised public indigna- 
tion and gave them the support they needed. 
Finally, in 1888 the London County Council 
was formed. For the first time a central body 
took hold of the work of government, for until 
then innumerable small bodies had ruled and 
wrangled, each supreme in one tiny corner of 
London. With the creation of the County 
Council, ratepayers for the first time were able 
to elect their own representatives and to hold 
them to an accounting. 

The author is a member of the London 
County Council, and like so many members 
of that unsalaried organization, has thrown 
himself whole-heartedly into the task of thor- 
oughly mastering the subjects he is called on 
to handle. He marshals his facts lucidly and 
concisely, and has given us a book which can- 
not be overlooked by anyone interested in the 
problem of city government. 

Mathematical Geography. By Willis E. 
Johnson. New York: American 
Book Company. 12mo. ; cloth ; 336 
pages, illustrated. Price, $1.10. 
Even descriptive geography is extremely fas- 
cinating, for it possesses an intimate personal 
element. When we go to the study of the re- 
lations of our earth to the rest of the universe, 
the personal element still remains, but there 
is added a feeling of grandeur. The books 
treating of the astronomical relations of the 
earth with reference to their practical useful- 
ness have not been satisfactory in the past. 
They were either too puerile or too deep ; too 
limited or too scattered ; so that the casual 
investigator was not attracted to the consider- 
ation of these most useful questions. "Mathe- 
matical Geography," by Mr. Johnson, meets the 
needs of the interested layman by treating 



of (he mechanical phenomena exhibited by our 
globe. The computation of time, latitude, and 
longitude are all clearly taken up and care- 
fully explained. The principals of map-mak- 
ing, and the various kinds of projections— 
Mercator's, homolographic, and conic — are fully 
gone into, as are the rotation and revolution 
of the earth and the "nutation" of the poles. 
In the appendix are instructions for the con- 
struction and adjustment of sun-dials. The 
entire work is interesting as well as practical. 

Industrial Alcohol. The Production 
and Use of Alcohol for Industrial 
Purposes and for Use as an Ilium- 
inant and as a Source of Motive 
Power. By John Geddes Mcintosh. 
With 75 illustrations and 25 tables. 
London: Scott, Greenwood & Co. 
New York: D. Van Nostrand Com- 
pany. 8vo.; cloth; 252 pages. Price, 
$3. 
When our Denatured Alcohol Bill was under 
discussion, it seemed that an unlimited field 
of wealth was about to be opened to all of 
us. To become enormously wealthy, all one 
had to do was to set up a still, and convert 
into alcohol the disagreeable refuse that the 
garbage man formerly carted away. However, 
when the distilling of alcohol was shown by 
those conversant with the subject to entail too 
great an initial outlay for the individual to 
profitably carry it on, the subject was dropped, 
and now we hear nothing more about it. In 
spite of this quite usual treatment, our law has 
made possible an industry that in other coun- 
tries has proved to be full of profit to those 
who intelligently carry it on. The knowledge 
necessary to operate such a plant is not too 
technical to be beyond the reach of any intelli- 
gent man with some scientific aptitude, nor is 
the capital needed for its installation excessive. 
Like every business, however, such operations 
must be begun and managed with intelligence. 
A number of books on the subject have been 
written in foreign tongues, but in English a 
much smaller number. Among th'e best of these 
may be mentioned those by J. R. Brachvogel 
and J. G. Mcintosh, respectively. Mr. Brach- 
vogel's work is larger and more complete than 
any of the others that have appeared. Mr. 
Mcintosh's book is less comprehensive, but 
seems to be very complete and to cover about 
as much ground as is necessary. He treats 
of the properties of alcohol, the various ways 
of distilling, and the different materials used 
in its production, such as beets, grain, pota- 
toes, and so on. In ending he discusses the 
alcohol derivatives and the use of alcohol for 
lighting purposes. 

Handbook of American Gas Engineer- 
ing Practice. By M. Nisbet-Latta. 
New York: D. Van Nostrand Com- 
pany. 8vo.; cloth; 466 pages. Price, 
$4.50 net. 
The author intends this to be the first of a 
series of handbooks on gas engineering, which 
when complete will cover every branch of the 
industry. He goes at length into the manufac- 
ture of water gas, and the distribution of gas; 
and 200 pages are devoted to general tech- 
nical data. The book is written for the prac- 
tical man, and should prove of use to those 
employed in gas works. Methods of manu- 
facture of gas other than water gas will be 
described in subsequent volumes, but the parts 
of this book dealing with distribution and gen- 
eral data are applicable to all fields of gas en- 
gineering. 

The Stoker's Catechism. By W. J. Con- 
nor. New York: Spon & Chamber- 
lain. 16mo.; paper; 63 pages. Price, 
50 cents. 
The man about to become a stoker is under 
the disadvantage of being unable to find any 
textbooks on the subject. If he is unable to 
find some veteran who is sufficiently kindly to 
instruct a novice, he must gain his knowledge 
by experience at the risk of being discharged 
by his employer. The "Stoker's Catechism" 
has a number of questions and answers intend- 
ed to prevent the more important of the mis- 
takes that beginners are apt to make. Mr. 
Connor the author, is in error when he places 
the value of the horse-power at ."2,000 foot- 
pounds per minute. This slight oversight, 
however, does not in any way detract from 
the usefulness of what should prove to be an 
excellent guide to its subject. 

Drahtlose Telephonie. Ernest Ruhmer. 
Berlin: The author, 1907. paper; 
6% x 11 inches; 142 pages, 139 fig- 
ures. Price, $1. 
A fully-illustrated and complete description 

of the progress of wireless telephony. 

Model Steam Engine Design. By R. M. 
de Vignier. New York : Spon & 
Chamberlain. Paper; 95 pages; il- 
lustrated with diagrams. Price, 25 
cents. 
A little handbook containing practical in- 
formation and calculations of use to model 
engineers. 

Metric Weights with English Equiva- 
lents. By Hugh P. McCartney. 
New York : Spon & Chamberlain, 
1907. Red leather; 8% x 4 inches, 
88 pages. Price, 50 cents. 
A convenient set of tables showing the 
values of. the metric weights from 1 gramme to 
50,000 kilogrammes in the English and troy' 
systems. The calculations are based on the 
gramme-value of 15.432 grains. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

November 5, 1907. 

AND BACH BEARING THAT DATB 

[See note at end of list about copies of these patents.] 

Abrasive wheel, R. Gardner 870.231 

Addressing machine, S. C. Cox 870,418 

Adjustable bracket, C. K\ Kadc 870.4:«> 

Advertising device, C. C. Bonnert 870,525 

Aerating and bottling apparatus, G. Hig- 

ginson 870.103 

Air brake apparatus and method, auto- 
matic, Mcintosh & Manton 869.930 

Air brake safety device, J. W. Guffey 870.284 

Air, compressing and purifying, W. O. Felt 860,9(1(1 

Air conveyer, fresh, K. Anthony 870,407 

Air inspirator, J. Heimlich 870,167 

Airship attachment, A. Mathews 870,448 

Alcohol burner, H. P* Glazier 870,104 

Amusement apparatus, H. F. Maynes 870.378 

Amusement device, J. W. Bourke 870,489 

Animal trap, F. Rasmussen 870,251 

Applauding device and the like, F. M. 

Duckworth 869,886 

Apple trimming machine, W. Smith 870,137 

Apron guide, F. G. Sargent 870.134 

Automobile alarm, J. K. Stewart 869,941 

Automobile driving mechanism, E. O. Sutton 870,258 

Automobie emergency brake, H. F. Dietz . . . 870,228 
Automobile engine cooling system, J. N. 

Emley 870.278 

Automobile rack, J. A. Mason 870,517 

Automobile spring suspension, E. J. Jenness 869,968 
Automobile steering mechanism, Thompson 

& Koeb 869,994 

Automobile wheel, spring cushioned, W. A. 

Hill 870,171 

Awning, J. C. Williams 870,070 

Axle, doubie cone ball bearing, C. 

Dackiewlcz 870,276 

Bag rack, G. H. Tenney 870,259 

Bags, filling, A. M. Bates 870,215 

Baling press, F. Bowen 870,010 

Ball distributer, Kowastch & Relnicke 870,108 

Balloon, captive, H. A. Herve 870.430 

Barometer, aneroid, A. E. Kahn 869,909 

Barrel cleaner, L. Lange 869,915 

Bath tub attachment, W. C. De Camps 870,086 

Bathing and massaging machine, portable 

rotary, C. F. Faupel 869,890 

Battery. See Storage battery. 

Bearing, center, W. Townsend 870,483 

Bed, H. Klntz 889.911 

Bed, infant's, Gamber & Heer 870,426 

Bed, sofa, W. Reddell 870, 1 31 

Bee gum, W. E. Caperton 870.274 

Beer pipe cleaner, C. H. Richardson, Jr... 870.3S4 

Bell, signal, G. F. Drew 809.885 

Belt and belting. D. Nettenstrom 870,044 

Belt, conveyer, G. C. Plummer 869.935 

Belt guide, H. Gross 869.899 

Beveling machine, C. E. Llngenfelter 870,301 

Boards, machine for uniting matched, 

Mereen & Johnson 869,923 

Boiler fire box, locomotive, J. M. MoClellon. 

870,306, 870,380 

Boiler furnace, steam, W. J. Ellis 870.090 

Boiler furnace, steam, A. K. Young 870,267 

Book. combined warehouse invoice and 

freight, S. M. Rich 870,048 

Boot, felt, J. P. Kline 870,037 

Bottle closure, P. Doersch 869.963 

Bottle closure, J. S. Hawkins 870.030 

Bottle closure, A. Morehouse 870,243 

Bottle, non-refillable, C. A. Parker 870,312 

Bottle, non-refillable, A. Wicke 870.401 

Box, F. E. Ward 870.398 

Box and closure thereof, P. Mettmann 869.924 

Box cover lifter, sheet metal, L. F. Hirsh. 870.513 

Box fastener, F. S. Johnson 869,908 

Box strapping, apparatus for making, E. S. 

Norton 870.195 

Bracelet band, T. S. Bennett 870,076, 870,077 

Brake beam, C. A. Lindstrom 870,186 

Branning machine, J. W. Brvson 870,156 

Brend slieer. H. Frank 870,503 

Brick mold washing machine, J. W. Gould- 

ing 870,357 

Broiler. G. J. Miller 870.118 

Broiling apparatus, G. J. Miller 870,117 

Broom corn fiber sorting and sizing ma- 
chine, R. D. Gallagher, Sr 870.280 

Brush, fountain shaving. I. D. Stevens... 870,257 

Brush, shaving, W. J. Roche 870.467 

Bucket, self-dumping, B. A. Baus 870,409 

Buckle, Kallberg & Netz 869,910 

Buckle, cross line, O. H. McBride 869,927 

Building foundations, drainage for, E. C. 

Hodges 870.433 

Bundler and binder. Harrell & McNown... 870.362 

Burglar alarm, B. Uhlmann 870.063 

Bust reducer and supporter, O. D. Cornell . 870.226 

Butter, manufacture of, A. H. Borgstrom . . 870.217 

Butter measure and cutter, D. F. Curtin.. 870.496 

Button, collar, S. M. Brydges 870.222 

Button, laundry, J. S. Barnes 869,872 

Butts and hinges, machine for making, W. 

S. Trask 869.998 

Cab window, J. D. Lane 869.972 

Cabinet, grocery, W. J. Perritt 870,196 

Cable attachment, F. R. Willson, Jr 870.003 

Cable clamp, A. H. Meech 870.242 

Cable suspension device. M. C. Williams. . . . 870,002 

Calculating machine, W. M. Boehm 870.009 

Calk, A. Distler 869,962 

Canning and washing apparatus, II. D. 

Chance 870.415 

Car construction, Riser & Prince 870.296 

Car door, T. A. Corson 870.417 

Car door and step operating mechanism, 

H. Rowntree 870.051 

Car door closure, J. M. Lugar 809,919 

Car door, railway, O. Tower 870.002 

Car gate, railway. N. Grasso 870.093 

Car handle, G. Robbins 870.386 

Car loader, W. S. Mayers 870.115 

Car loader, J. H. Huhn 870.175 

Car loader, Huhn & Ice 870.294 

Car, motor operated dumping, C. P. Astrom. 

reissue 12.714 

Car mover. A. J. Maine 870.043 

Car. railway. F. E. Thompson 870.397 

Car seat, reversible. E. P. Rideout 870.385 

Car stake, J. D. Perry 870,123 

Car steel underframing, railway, F. I* 

Irwin 870.436 

Car step. O. A. Kneeland 870.442 

Car underframe, H. C. Priebe 870,130 

Carbon tetrachlorid, producing, F. J. May- 

wald 870.518 

Carbureter. G. M. Schebler 870,052 

Card teeth, apparatus for hardening and 

tempering. A. G. Herman 870,364 

Carding machine under screen, R. M. Whit- 
ney 870,264 

Case. See Show case. 

Cash indicator, J. Pfeifer 869,982 

Chain, sprocket, C. Livingston 870,373 

Chains, machine for automatically making 
soldered coble and globular or pea 

shaped, L. Bruckmann 870.414 

Chart, elbow. E. Palm 870.520 

Check operated mechanism, Beaumont & 

Garmon 870.338 

Chuck, V. J Wahlstrom 870.142. 870.143 

Chnrn, W. E. Borden 869.876 

Churn, J. W. Connett 870.494 

Churn operating mechanism, G. E. Smith. 870.055 

Chute frame. J. M. Triggs 870.524 

Circuit closer. T. M. Foote 870.353 

Clamp. D. J. Cyr 870.419 

Clothes line reel, R. Murchison 870.245 

Clothes line reel. F. Shaffer 870.475 

Clothes pin, R. .T. Conrad 800 880 

Clothes pin, ,T. W. Lewis 870.040 

Clutch, V. J. Wahlstrom 870 206 

Clutch, W. R. Warren 8" L263 

Clutch, electric. N. S. Harter 870.166 

Clutch mechanism. J. Hartness 870.288 

Clutch mechanism, c T. Painter 870.381 

Coal drill. B. V. fillmore 870,281 

Coal handling apparatus. J. M. McClellon . 869.929 

Coat and hat rack. G. W. Chubb 870,158 

Coin counting, registering, and bagging ma- 
chine, C. S. Batdorf 870,214 
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Composition of matter, M. Ams 869,870 

Computing machine, A. W. Krahn 870,184 

Concrete block machine. C. Wolfenden 870,006 

Concrete structure reinforcing bar, A. Prid- 

dle 870,129 

Condenser, steam, G. W. Pendleton 870,461 

Connecting device, Schnaufer & Smock 870,471 

Conveying machine, P. A. Robbing 870,050 

Cooking utensil, M. Harloe 869,903 

Core, collapsible, J. A. Walker 870,144 

Corn grader, C. Hunnicutt 870,515 

Cotton chopper, J. Hudson 870,434 

Cotton picker's bags, guard for, B. C. 

Pennington 870,462 

Crank shaft. Fay & Ellsworth 870,502 

Crate, knockdown, W. A. Perkins 870,122 

Cream separator, H. J. Lawrence 870,110 

Cruller cutting machine, T. C. Patterson.. 870,249 

Crutch, A. D. Wick 870,400 

Cue clutch. J. J. Callaghan 870,491 

Curtain raising device, back. T. H. Bauer.. 870,408 
Cutlery sharpening machine, Flinker & 

Schade 870,279 

Cycle, motor car, etc., brake, A. R. Tur- 
ner 869.948 

Cylinder motor, revolving, T. O'Brien 870,120 

Damper, H. W. Neal 870,309 

Damper, time controlled, S. B. Brown 870,221 

Desk, portable. J. Lipscond 869,918 

Disk knife bolder. J. Brooks 870.220 

Dispensing box wall section. L. Stowe 869.942 

Display easel, J. B. Timberlake 869,995 

Display rack, J. B. Timberlake 869.996 

Display rack, Hultz & Smith 870,176 

Door check, H. W. Scbiermeyer 869.937 

Door check, Bennett & Ralston 870,216 

Door lock mechanism, I. Johnson 870,238 

Doors, adjustable hinging strip for, L. S. 

Prentiss 870,128 

Dough elevating and handing up apparatus, 

A. E. Aldred 870,212 

Draft equalizer, W. C. Campbell 870,344 

Draft equalizer, F. B. Stout 870,480 

Draft releasing device. E. L. Hnrd 870,177 

Drain system and apparatus. J. F. Gross. . 870,027 

Drawer, furniture, A. J. Tbrom 870,140 

Drawing board, Burbank & Manson 870,224 

Dredge cutter head, Knight & Johnson 869,912 

Drier, A. C. Sargent 870,133 

Dump table, F. S. Peck 870,521 

Dust pan and broom holder, combination, 

C. H. Lyons 870.447 

Ear ring, F. E. Farnham 869,065 

Earring, E. F. Wilde 870,330 

Eaves trough hanger, W. Batdorff 869,957 

Eaves trough screen, Hagler & Pickens.... 870,165 

Educational material, A. R. Eliot 870,277 

Electric compensator. E. O. Schweitzer.... 870,253 
Electric connector and switch, combined, S. 

F. Burbank 870,490 

Electric furnace, F. J. Tone 870,326 

Electric machine, dynamo, D. C. Jackson.. 870.035 
Electric machine, dynamo, M. Pfatischer. . . 870,313 
Electric machinery, dynamo, Parsons & 

Armstrong 869,934 

Electric switch, time controlled, J. W. 

Wood 870,404 

Electric switching apparatus and controlling 

apparatus therefor, A. Blackmore 870,078 

Electrical attachment for movable objects, 

J. R. Dawkins, reissue 12,715 

Electrical distribution system, J. L. Wood- 
bridge 870,149, 870,150 

Electrical protective apparatus, automatic 

resoldering device for, F. B. Cook 870,495 

Electrical thermostatic alarm, J. Finch... 870,423 

Electromagnetic press, J. P. Buckley 870.012 

Elevated carrier, P. A. Henning 870,363 

Elevator safety appliance, J. Coleman 870,084 

Elevator safety appliance, J. L. Boren 870,411 

Engine, C. H. Way 870.001 

Engine, C. W. McGonigle 870,308 

Engines, sparking plug for internal combus- 
tion, A. E. Lamkin 870,369 

Envelop sealer, H. Richissin 870,252 

Envelops from fraudulent or unauthorized 

opening, means for securing, W. Myers. 870.119 

Evaporator, E. Zaremba 870,211 

Exercising apparatus, F. Marsland 869.920 

F.xtension table, A. C. Long 870.374 

Eyeglass mounting. I. Boltan 870,079 

Eyeleting tool, revolving, W. A. Bernard... 869.874 

Fare Indicator. B. Schneider 870,387 

Faucet, combined hot and cold water, A. 

Johnson 870,438 

Feed water heater, C. Stickle 870,060 

Feed water heater and purifer, W. H. 

Berry 869,875 

Feeding and tension mechanism, B. W. 

Scott 870,199 

Fence post, J. H. Fitzgibbon 870,352 

Fence post and line wire fastener therefor, 

cement, W. M. Gibbs 870,162 

Fence post, steel, J. P. Lavoie 870,443 

File, bill, A. Morehouse 870,244 

Filter, feed water, O. L. Stump, et al 870,138 

Fire alarm, R. M. Whipple 870,068 

Fire escape. F. J. Bryant 869.959 

Fire extinguisher, S. Q. Stanley 870,479 

Firearm sight, telescope, F. F. Burton. 

870,272, 870,273 
Firearm sight, telescope. T. C. Johnson.... 870,295 

Fish decoy, C. M. Wilcox 870,069 

Fish hook guard. E. W. Hildreth 870.033 

Fishing reel. C. Ubrich 8 70127 

Flood gate. S. C. Smith 870,256 

Fly trap shed, W. H. Harbuck 870.360 

Folding chair. W. H. Thomas 870,260 

Folding machine, E. H. Brown 870.343 

Foundry apparatus. G. B. & J. A. Hayes.. 870,511 

L'ruit juice extractor. O. Persen 870,124 

Fuel feeding device, G. W. Gardner 870,230 

Furnace, H. Strand 870,322 

Furnace burner, hot air, Edwards & Shep- 

pard 869.964 

Furnace regulator, W. L. Hager 870.028 

Fuse holder, R. O. Grooms 870.531 

Galvanometer, contact. J. W. Manley 870.376 

Game apparatus, C. E. I. Lundberg 870,041 

Game apparatus, racing. G. F. W. Schultze 870.473 

Garment marking device, A. E. Wise 870.209 

Gas burner. L. R. Yansky 869,954 

Gas engine, E. J. Stoddard 869,991 

Gas engine, A. R. & F. S. Welch 870.065 

Gas engine, D. Libby, Jr 870,240 

Gas governor, Scheck & Flnf rock 870,478 

Gas machine, acetylene, L. H. Miller 870,190 

Gas mantle, P. R. Finch 870.229 

Gas producer, G. W. Bulley 870,271 

Gasolene or other oils, measuring apparatus 

for, J. F. Barker 870.154 

Gate, M. W. Legg 870.371 

Gate operating mechanism, G. Haas 870.094 

Gear, driving, J. B. Rabn 870,315 

Gear, reversing, C. W. Sponsel 870.202 

Gear, transmission, E. Koeb 870.107 

Gear wheel, J. J. Jones 870,106 

Gearing, Leonard & Brown 870,444 

Gearing, power transmission, G. Milner 870.304 

Gearing, transmission, E. B. Kent 870.183 

Glass, apparatus for delivering molten, R. 

S. Pease 870.250 

Glue, G. Kelly 870,367 

Gold dredge, deep water, W. Guthrie 870,235 

Grafting tool, J. M. Haley 870,096 

Grain scourer, rotary, S. T. Wilson 870.071 

Graver sharpener. R. L. Hight 870.365 

Grease cup. W. W. Crosby 870.346 

Grindstone sickle support, W. C. Rarig 869,883 

(inn, breech loading. A. Fyrberg 869,967 

Gun muzzle attachment, automatic, Dawson 

& Ramsay 870,497 

Gun sight, Bassell & Blenkner 870,337 

Guns, means for cleaning out the chambers 

and bores of, A. H. Emery 870,528 

Hammer drill, A. E. Johnson 870,178 

Harrow, E. Etberidge 870.351 

Harrow riding attachment, L. A. Brenizer. 870.081 

Harvester, corn, J. Nixon 870.247 

Harvester, cotton, E. M. Williams 869,951 

Harvesting apparatus, cotton, S. A. Ellis.. 869.888 

Hat, bonnet, etc., fastener, J. Fenton 869,891 

Hat ventilator, A. L. Eliel 870,350 

Hay press. Wirtz & Hernlen 870,005 

Hay press, R. W. Easterling 870,023 

Head rest. N. J. Johnson 870,179 

Heat engine, F. X. Govers 870,507 

Heating or refrigerating apparatus, H. 

Naranjo 870,457 

High and low water alarm, S. E. Jarvls. . . 869,907 

Hinge, gate, L. A. Holden 869,905 

Hoisting apparatus, C. T. Painter 870,458 

Honey section, comb, W. J. Lewis 869,917 

Hopper, feed, G. E. Snyder 870,477 
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Horn, electrical, W. B. Russell 870,198 

Horn support, amplifying, F. L. Bedell 870.008 

Hulling machine, L. Lash 870.298 

Humidifying apparatus, A. W. Thompson.. 869,945 

Hydraulic motor, W. F. Mottier 870,379 

Hydrogen peroxid, producing, R. Wolffen- 

steln 870,148 

Ice cream server, W. R. Cameron 869.879 

Ice shaver, W. A. Lupton 870.446 

Insulating board or slab, G. Kelly 870.368 

Insulator, D. M. Bass 869,873 

Insulator, wall, F. N. Locke 870.187 

Internal combustion engine, J. F. Duryea.. 869.887 

Jar closure, D. Knowlton 870.239 

Journal box, X S. Patten 870.121 

Key filling device, J. D. Bowne 870,218 

Key ring, L. M. Morden 870.191 

Knife and fork, combined, W. R. Brown.. 870,413 
Knife for rubber trees and the like, tap- 
ping, C. A. Lesher 870.299 

Knitted fabric, rib, R. W. Scott 869.986 

Knitting machine, warp, H. Hill 87". 170 

Knotter, B. E. Byrd 870.527 

Labeling machine, C. W. Kelly 870.1S2 

Ladder, metallic step, H. Adler 870,334 

Lamp, electric arc, G. M. Lane 869,914 

Lamp, incandescent, H. Boebm 870.341 

Lamp, therapeutic, J. B. Wantz 870,262 

Lamps, automatic starting device for alter- 
nating current vapor, C. H. Vom Baur. 870,141 
Lamps, joint ring for acetylene gas, C. 

W. Beck 870,339 

Lamps, manufacturing reflector Incandes- 
cent, H. Gilmore 870,233 

Lasts, turning, W. E. Trufant 870,484 

Lead pigments, making, A. S. Ramage 870,316 

I>nses, making bifocal, J. R. Sehwinzer. . . 869,938 

Lifter, F. H. Mayer 870,450 

Lighting system safety cut off, storage, 

R. E. Bruckner 869,878 

Lighting tank regulating valve, A. T. Bos- 

sert 870,526 

Line fastener, A. Dyer 870.1)22 

Linotype machine, P. T. Dodge 870,010 

I iquiil fuel burner regulator, Clarkson & 

Morison 870,083 

Liquid straining apparatus, E. C. Fehren- 

hl-in. 870,500 

Liquids, apparatus for automatic sale of, 

E. W. Llndgren 870,185 

Lister attachment, R. C. Mills 870,451 

Litter carrier, M. G. Shumway 869.939 

Lock, W. E. Peeples 870,461) 

Locomotive boiler, J. M. McClellon 870,455 

Locomotives or motor cars, multiple unit 
controlling system for electric, R. 

Wikander 870.1 47 

Loom, G. E. Gay 869,892 

Loom, weft replenishing, H. I. Hnrriman. 870,509 
Looms, cloth take up motion for, W. H. 

Clegg 870,345 

Mall matter, machine for stamping and seal- 
ing, L. J. Hall 870.359 

Mandrel, tube, J. R. Harbeck 869.902 

Manhole cover, W. Egle 870.498 

Manicure Implement, A. L. Tolman 869,946 

Manifolding bill pad bolder, P. A. Mc- 

Caskey 870,193 

Manifolding device, B. E. McSbeeby 870,456 

Measuring glass and pestle and mortar, 

combined, A. W. M. Dickins 870,087 

Mechanical movement, W. E. Schneider 370.135 

Metal ceiling construction, M. E. Perry.. 870.382 
Metal sawing machine, C. A. Juengst.... £10.180 

Metallic wheel, W. F. Bailey 869.956 

Metallurgical furnace, J. C. Cromwell 869.960 

Micrometer gage, L. C. Woerner 870,403 

Milking apparatus, cow, W. J. Teese 870.395 

Mine door, Earthom & Gallaher 870,420 

Mining machine, E. R. Merrill 870.116 

Moistening device, C. W. Gray 870.231 

Mop and cloth wringer. E. F. Pettibone... 870,463 

Mop holder, O. K. Brown 870.412 

Mosquito net support, F. D. Rappelee 870.465 

Motor control system, J. H. Hall 870,029 

Motor controller, alternating current, A. 

Sundh 869.943 

Motor synchronizing apparatus, W. P. Ger- 

rish 870,505 

Mowing machine. D. R. Griffiths 870.358 

Music chart, P. Zuckriegel 870.405 

Music roll spool, J. W. Barnes 869.871 

Music stand, M. R. Hackerson 870.529 

Musical instrument, E. J. Elsas 870.025 

Musical Instrument, W. A. Gay 870.092 

Musical Instrument, C. Weiss 870.207 

Mutoscope, P. Frost 870.504 

Nasal snare, T. E. Duffee 870,021 

Nut cutting tool, J. J. Kerr 870,441 

Oil burner, S. B. Rappleye 870.317 

Oil burner, locomotive, G. E. Witt 870.402 

Operating table. B. D. Thorner 870,324 

Ores, round buddle for dressing, A. De- 

muth 869,883 

Organ or the like within human bodies, in- 
strument for determining the position of 

an, J. Gillet 870,506 

Organ, pedal bass, L. D. Morris 870.192 

Padlock. C. E. Johnson, reissue 12.716 

Paint and varnish remover, Hanna & Bryant 870.508 

Paper cleaner, wall, J. M. Mcintosh 869.931 

Pasteurizing apparatus, E. J. Miller 869.978 

Pedal, folding, R. W. Pain 869.980 

Pen guide. R. L. Shaw 870,388 

Pencil sharpener. N. Stafford 870 204 

Penholder. W. W. Thomas 870,396 

Perforated strips, apparatus for producing, 

T. A. Edison 870.024 

Pillow, sofa, P. Knuppen 870.297 

Pipe and nut wrench, A. C. May 870.449 

Pipe coupling, angle, W. R. Shnckler 870 20-1 

Pipe coupling packing, A. W. Graham.... 870,428 

Piston, C. S. McKee 869,932 

Planter fertilizer attachment, C. W. 

Michael 869.977 

Planter, seed, P. H. Higley 870,432 

Plow, J. Willig 869.952 

Plow, A. J. Amundson 870,007 

Plow, E. V. Posey 870,127 

Plow, J. H. Edwards 870,421 

Plow and cultivator, combined, J. Schiman- 

oski 870,319 

Pole raising and lowering apparatus, E. 

Godwin 869,894 

Polishing machine. G. Smith 870,056 

Polishing machine for marble and an- 
alogous materials, C. & J. D. Stamper. 870.321 
Popcorn machine, electric, W. H. Bean.... 870.155 
Porous and fibrous substances, treating and 

degummlng. G. D. Burton 870.157 

Potato digger, J. Schimanoski 870,320 

Power transmission device, variable speed, 

D. M. Dearing 869,882 

Pressure gage, D. M. Moore 869.925 

Printing apparatus. Todd & Tlefel 869.997 

Printing die, cigarette. A. L. Boucher 869.877 

Printing machine, rotary web perfecting. 

H. A. W. Wood 870,210 

Propeller wheel, R. W. Shaw 870.136 

Protector unit. Individual, F. B. Cook 870,530 

Pruning Implement, L. S. Gnff 870,282 

Pruning knife, J. B. Howard 870.366 

Pruning shears. W. H. Gray 869.898 

Pull rod adjuster, automatic, H. G. Smith. 870.201 

Pulley, Becroft & Isaacs 870.340 

Pulleys for belt conveyers, supporting, E. 

J. Haddock 869,900 

Pulverizer, B. I. Turman 870.261 

Pump, P. A. Myers 869.926 

Pump, oil well, G. F. Bell 870,410 

Pump, rotary, J. J. O'Donnell 870.310 

Pump, rotary, G. Okamoto 870,311 

Punching and stitching tool. S. E. S. Clark. 870.492 
Radiators, automatic relief device for 

steam, T. F. Dexter 870,884 

Rail bond making apparatus, A. B. Her- 

rick 870.169 

Railway, M. S. Ellis 870.089 

Railway cattle guard, Sack & Tyler 870,469 

Railway crossing, A. tlosmer • 870.173 

Railway electric signaling system, H. J. 

Wartben 870.145 

Railway electrical signaling system, H. L. 

Rider 870.466 

Railway Joint. M. Drake 870.088 

Railway signal, Moore & Kamp 870,453 

Railway signal and safety appliance, C. 

J. Kintner 869.970 

Railway signaling device, G. S. Getchell.. 870,232 

Railway tie, composite, J. Smi*h 870,255 

Railway track construction, H. B. A. 

Keiser 870,181 

Railway vestibule diaphragm, H. H. 

Schroyer 870,054 
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CVERYBODY likes the "no- 
*-^ paint" idea of Amatite. Its 
mineral surface is better than 
paint. It doesn't wear out. It 
doesn't need renewing. Just leave 
it alone and it will give perfect 
service for years. 

Selecting Amatite is simply a 
matter of common sense. The 
man who looks ahead and calcu- 
lates the extra bother and expense 
he will have after he buys a painted 
roofing will always buy Amatite. 

The large and careful buyers, 
such as big dairy companies and 



Needs No Paint 



railroads, have found Amatite great- 
ly superior to the skin coated" 
ready roofings. (The above view 
shows a railroad building — the de- 
pot at Orange, Texas, on the 
O. & N. R. R.— roofed with Ama- 
tite.) Saving the painting makes 
Amatite by far the cheapest roofing 
made. 

Investigate Amatite — this min- 
eral surface roofing that needs no 
paint. 

We will send on request a little 
booklet about Amatite and a free 
sample. Write to our nearest office. 



BARRETT 

New York Chicago 



MANUFACTURING COMPANY 



St. Louis 



Allegheny 



Philadelphia 
Kansas City 



Cleveland 
New Orleans 



Minneapolis Boston 

London, Eng. 



BLAKE 



TUBE FLUX 
For SOLDERING 



TRADE MARK. 



-- ■|WfffflEfn3jflfi [3 • 



Patent 
Applied for 



Full 
Size of 
Tube 
1* x 5 1 

Sample tube postpaid 20c. 
SLAKE SIGNAL & MFG. CO., 246 Summer St., Boston, Mass. 



Note Alu- 
minum Tip 



Automatic Water Supply 

Most economical, reliable and efficient. If 
you bave running water tbe Niagara en- 
gines will elevate 35 feet for each 
foot - fall obtainable from spring, 
brook, or river, delivered to any 
distance. Write for catalogue. 

Niagara Hydraulic Engine Co. 

140 Nassau Street, N. Y. 




Cushman 




H. P. Weight 185 lbs. 



The Man Who Gets 
THE MOTOR 

must invest tnough money to insure 
Good Material and Workmanship. 
Cusbman Motors have ground cylin- 
ders, pistons, piston rings and crank 
shafts, crank and piston pins hard- 
ened, gas tight adjustable bearings. 
All parts finished according to mi- 
crometer measurements and are inter- 
changeable. Write toi Catalogue if 
interested. Engines from 2 to 14 h.p., 
'J -cycle, light weight, easy starting. 
Cushman Motor Co., Lincoln, Neb. 




$6.0 



GILSON MFG 



GOCS LIKE SIXTV 

■ ELLSUKESIXTYj 
SELLS FOR SIXTY 

GILSON 

GASOLENE 

ENGINE 

"'For Pumping, Cream 

irators, Churns, Wash Ma- 

chines. etc.*FBEE TBIAJj 

Aslc for catalog-all sizes 

it. Port Washington, Wis. 



$513 CLEAR PROFIT IN 




51 DAYS FROM AN INVESTMENT OF $150 

Is the result from tbe operation of one 

American Box Ball Alley in Sullivan, 

Ind. Why not go into this business 

yourself? It is tbe most practical and 

Popular bowling game in existence. It 
make big money in any town. These 
alleys pay from $25.00 to $65.00 each, per week. 
This is no gambling device, but a splendid bowling 
game for amusement and physical exercise Liber- 
ally patronized by tbe best people of both sexes. 
Quickly installed, conveniently portable. No pin boy 
needed. Receipts are nearly all profit. More tban 3,000 al- 
ready Bold. We sell on payments and our catalog is free. 

Write for catalog. AHERICAN BOX BALL COIIPANY 

Patented. 1360 Van Buren St., Indianapolis, Ind. 



A MECHANICAL PERFECTION 



IS THE 

STAR SAFETY RAZOR 

which has been tested and tried out by over five million 
users all over the world. It does its work with safety, com- 
fort and dispatch. 

The blades are forged and full concaved similar to the 
ordinary razor blades. With proper care they will last a life- 
time. They should be stropped occasionally to produce the 
best results in shaving. 

The STAR SAFETY RAZOR is guaranteed to meet the require- 
ments of the heaviest beard and will not irritate the tenderest face. Easily 
adjusted, simple in handling, takes no time to clean the instrument after 
shaving. 

This razor may be inspected at any cutlerv store. If you purchase a 
STAR. SAFETY RAZOR, you will own the best razor of its kind on 
the market. 

Star Razors are sold in sets from $1.50 and up; with the automatic 
Stropping Machine and strop, $4.50 a set. These Safety Razors are sold all 
over the world by all dealers who handle cutlery. 

THE STAR SAFETY CORN RAZOR 

Simple, Safe and Sure, on sale by all dealers, or 
will be sent you from our factory on receipt of 
$1.00. Both of the above articles make useful, 
handsome and valuable holiday gifts, and as the 
Christmas season approaches consider the advis- 
ability of purchasing the Star Safety Razor 
and the Star Corn Knife for relatives or 
friends. 

•fr KAMPFE BROS.. 12 Reade Street, New York * 





How to BuilH a Hydroplane Gliding Boat 

A simply-worded, clear description of the construction of the hull of a hydroplane 
gliding motor-boat is published in Scientific American Supplement 1641. Working 
drawings giving full dimensions accompany the description. 

The boat is easily built and wonderfully fast. Price of Supplement 1641 ten 
cents by mail. 

Order from your newsdealer or from 

MUNN & COMPANY, 361 Broadway, New York 



Rake, W. Cronk 870,227 

Rattan splitting machine, D. C. Hull 870,435 

Razor blade bolder, S. Frazier 870,425 

Razor stropping mechanism, H. J, Gals- 
man 870,091 

Razors, bolder for use in sharpening blades 

of safety, N. A. Welles 870,309 

Relay, track, J. D. Taylor 870,139 

Renovator, pneumatic, J. S. Thurman 870,325 

Resistance adjusting device, H. P. Mac- 
Lagan 870,042 

Rock drill, hydraulic, G. E. GJuke 869,893 

Roller coaster, horizontal, B. A. Karr 870,440 

Rolling mill hydraulic counterbalance, Ham- 
ilton & Keller 870,285 

Roof carline, G. B. Maltby 869,974, 869,975 

Rotary engine, K. H. Korhonen 869,971 

Rotary engine, A. W. Henkel 870,290 

Rotary engine, II. A. Hewey 870,293 

Rotary shovel for loading cars, Huhn & 

Ice 870,174 

Rubber and fiber, producing compounds con- 
taining, F. M. Bkert 870,349 

Rubber overshoe, H. C. Mason 869,976 

Sad iron cleaner and waxer, J. Hornung . . 870,236 

Saddle, top roll, E. Dixon 870,347 

Safe and vault door boltwork mechanism, 

E. A. Strauss 869,992 

Sand box, C. G. Hensley 870,101 

Sand box, J. L. Levy 870,111 

Sash operating, locking, and balancing 

mechanism, J. D. Hess 870,431 

Saw attachment, P. Tupper 869,947 

Saw, drag, B. W. Scott 870,474 

Saw set, J. H. Keeter 870,036 

Scissors, A. Westerdahl 869,949 

Scissors, J. Peinenburg 870,161 

Scraper, road, C. H. Lyons 870.516 

Screw, J. Sternaman, Jr 870,059 

Screw cutting machine. R. McCarty 869,928 

Screw driver, L. B. Hopkins 870,034 

Screw machine, .7. English 870,499 

Screw machine threading mechanism, C. M. 

Spencer 869,989 

Scrubbing machine, P. H. Apple 870,335 

Scrubbing machine, McCabe & Rauch 870,454 

Sectional stand, V. G. Grimier 870,429 

Seeding device, W. G. Bolus 870,488 

Separator for powdered material, J. P. Pool 870,383 

Settee bed and couch, J. Phlllipson 870,197 

Sewers and the like, form for, G. G. F. 

Boswell 870,269 

Sewing machine attachment, J. H. Boye... 870,219 
Sewing machine attachment for felling, 

blindstitching, etc., G. J. Stevens 869,990 

Sewing machine, lock stitch, H. H. Cum- 

mings 869,961 

Shade and curtain bracket, combined, E. 

Dunkerley, Jr 870,348 

Shade cord attachment, window, E. F. 

Hartshorn 870,100 

Shade hanger level, E. P. Hartshorn 870,098 

Shade roller, E. P. Harts>horn 870.099 

Shaft support, vehicle, C. D. White 869.950 

Sheet metal, manufacturing, A. Ridd 870,049 

Sheet metal stamping die, D. R. Levin 869,916 

Shifting spanner or wrench, P. Hartridge, 

el al 870,510 

Shirt waist retaining belt, E. J. Montigny. 870,452 

Shock absorber, W. E. Slater 870,254 

Shoe creaser, G. H. Wilkins 870,265 

Shoe form, H. A. Weeks 870,064 

Show case, E. S. Bedford 870,268 

Show case, O. E. Pierce 870,314 

Shuttle, J. A. Gallagher 870,355 

Signal operating device, train, A. L. Wood. 870.266 
Signaling apparatus, electric, P. B. Herzog. 870,102 

Signaling device, headlight, P. Wessel 870,006 

Signaling mechanism, electric, J. P. Webb, 

Jr 870,328 

Skiving machine, G. W. Pairbank 869,889 

Sled, L. J. Collins 870,493 

Sled brake, J. D. Hare 870,361" 

Smoke separator, Weber & Smith 870,320 

Solutions, recovering, W. A. Hendryx 870,289 

Sound reproducing machine stylus, S. Levin 870,300 

Speed device, selective, E. Richter 869,985 

Speed governor, W. J. D. Miller 870.303 

Speed indicator, C. W. Sponsel 870,203 

Spike and bolt extracting implement, S. F. 

Eubank 870,422 

Spinning machine automatic chain drive 

regulating device, J. M. Bain 870,075 

Spool attachment, W. I. Staaf 870,478 

Spraying apparatus, D. P. Prevost . 869,936 

Spraying machine, plant. Bateman & Jones. 869,958 
Spraying purposes and the like, mixer for, 

W. C. Brown 870,270 

Squares, attachment for T, G. A. Leonard. 870.372 

Stamp, T. S. Buck 870.223 

Staple forming machine, W. G. Llebig 870.114 

Steam engine, J. D. MaeLachlan 870.375 

Steam table, G. Goldman 869,895 

Stone and concrete, making artificial, F. 

S. I.amson 870.370 

Storage battery, Cook & Sokal 870,015 

Stove. W. Andrew 870.153 

Stove, gas. M. C McVitty 869,979 

Strap fastener, M. Herzog 870,032 

Streams, regulating means for impact, G. 

J. Henry, Jr 870,292 

Stringed instruments, bitch pin for, J. R. 

Green 870,283 

Stropping machine, A. W. Peterson 869,981 

Stuffing box, A. II. Alberger 870,152 

Surveying and range finding apparatus, D. 

W. McLean 869,933 

Switch and signal apparatus free from snow 

and ice, means for keeping, F. G. 

Shaw 869,987 

Table leg blanks, centering device for, H. 

M. Funk 870,354 

Tappet, H. Hahn 869,901 

Telephone, intercommunicating, W. W. 

Henry 870,168 

Telephone supporting apparatus, W. B. 

Lehmkuhl 869,973 

Thread gage, B. M. W. Hanson 870,286 

Threshing machine sieve. W. F. MacGregor 870,302 

Throat protector, C E. Winks 870.004 

Ticket holder, C B. Livermore 870.445 

Time recorder, Stowell & Hawley 870,061 

Tire bench, G. M. Lease 870.039 

Tire for vehicle wheels, elastic, G. E. N. I. 

E. Subra 870,323 

Tire, pneumatic, H. A. Palmer 870,248 

Tire, vehicle, A. W. Butler 870.013 

Tool, S. A. Campbell 870.014 

Tool, R. Abell 870,151 

Tool, pneumatic, O. W. Thomas 870,523 

Toothpick boxing machine, S. S. Talnter, 

et al 869,993 

Torpedo placer, F. James 870,437 

Torpedo placing machine, H. W. Simcoe. . . 870,390 
Towers, base for skeleton, D. R. Scholes. . 870,053 

Toy, P. A. Webb 870,146 

Toy, G. R. Floyd 870,424 

Toy air ship. W. J. Remaly 870,047 

Track drill, ball bearing, C. E. Nelson 870,194 

Traction attachment for moving objects, G. 

G. Schroeder 870,472 

Traction wheel, A. E. Glascock 870.163 

Train controlling apparatus, W. Germlner. 870,427 

Trigger mechanism, single, A. Raus 870,318 

Trolley locking mechanism. E. Y. Moore... 870,305 

Trolley wheel, C. P. & H. C. Bostian 870.080 

Trolley wire switch, P. M. Zimmerman 869.955 

Trousers guard, M. M. Stearling 870,392 

Truck. S. E. Mercer 869.922 

Truck, casket. P. P. Spannaker 870,058 

Truck, rail traversing, E. E. Arnold 870.213 

Trunk attachment. G. H. Wheary 870.067 

Truss. F. C. D. McKay 870,519 

Tube cutter and expander, W. C. Wood 870,332 

Tubing, making seamless. J. H. Nicholson.. 870,246 
Tubular structural member, H. C. Gam- 
meter 870,356 

Turbine. R. H. Ooldsborough 869,896 

Typewriter. E. J. Barker 870,336 

Typewriter ribbon feed mechanism, W. A. 

McCool 870,307 

Typewriting and analogous machines, cap 

for keys of, E. I>. Conklin 870,275 

Typewriting machine, C. A. Thistlethwaite. 869.944 

Typewriting machine, P. E. Rees 869,984 

Typewriting machine, A. W. Smith 869.988 

Universal joint, A. I. Jacobs 869,006 

Valve, A. H. Bostley 870,342 

Valve, P. W. Marett 870,377 

Valve, balanced, J. H. Woodring ,. . 870,073 

Valve, blow off, L. A. Bertram 870,487 

Valve, gas engine admission, G. B. Petsche 870,125 
Valve, hydraulic. D. L. Holden 870,104 




FURS 

FOR THE 

Whole Family 

Our plan of making furs to measure 
and selling them by mail is a great con- 
venience to fur buvers. It brings our big 
fur factory ripht to vour borne. From our 
Style Book you make your selection, 
send us your measures, we make the 
furs to fit at prices that will save you 
some money, and we Bend them to you 
on approval. 

Our made -to -order furs and fur gar- 
ments have a distinctive and exclusive 
style ; fit well, sit well and bave that com- 
fortable snui? feeling that cannot always 
be claimed for ready-made furs. They 
are handsomely trimmed and thoroughly 
well made throughout. 



Made to Measure 




Sold on Jtpprovat 



We also remodel and repair all kinds 
of fur garments. Look yours over. If 
they need repairing let us quote you a 
price for making them practically as 
good as new. 

We tan— we mount— we manufacture- 
are the biggest, best equipped mail order 
firm in the fur business with patrons in 
every City and State in the Union where 
furs are worn. 

Send us your raw Skins and 
Hides and we will make them 
into Coats, Automobile Coats, 
Jackets, Robes, Gloves, Mittens. 
Bugs, etc. If we don't suit you 
we get no pay. We refer by 
permission to First State Bank 
and First National Bank, Three 
Rivers, Mich. " 

Write today for Catalog B. 

The National Fur and Tanning Co. 

Three Rivers, Mich., U. S. A 
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Classified Advertisements 

Advertising in this column is 50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



BUSINESS OPPORTUNITIES. 

INVENTORS.-Send for free sample copy " World's 
Progress," devoted to interests of iuvp.ntors. All latest 
developments in scientific and industrial world. 
World's Progress, 510 12th St.. Washington, D. C. 

OPPORT.UNITIES.-3.000 POSITIONS FOR SALES, 
Offices, Clerical and Technical men. Salaries $600 to 
$6,000. Information free. Twelve offices. Write today, 
Hapgoods, 305 Broadway, N. Y. 

STENOGRAPHER AND TYPEWRITER, experi- 
enced and accurate in , .stent law, desires position with 
Satent attorney. Address C. P., 173 Lexington Avenue, 
few York City. 

START A NEWSPAPER IN SOME LIVE TOWN. 
Good money in it for a hustler. Cost $5.00 weekly. I 
will tell you how to do it. G. Tunison, 15 Vandewater 
Street. New York. 

WE ARE MANUFACTURING SELENIUM in rods 
and batteries up to 900,000 ohms resistance, as used in 
wireless telephony, telegraphy and telescopy, etc. 
Write to the Van B ergh Radio-Acttve Chemical Works, 
101 W. 115th Street, New York. 

M. M. FOR 1908 best MOTORCYCLE proposition on 
earth. All new features. 3W H. P, Newly designed 
frame. New M. M. spring forks. Write for details and 
Catalogue. M. M. Motor Co., Brockton, Mass. 

GREAT OPPORTUNITY.-Selling goods by mail; 
improved plan, new catalogue listing high -class mer- 
chandise. If you can invest $25 to $ 100, write us, we will 
show you an easy way. Milburn-Hicks, 815 Pontiac 
Building, Chicago. 



TIME STAMPS. 



AGENTS WANTED. 

AGENTS WANTED. — Big profits; Gre-Solvent 
cleans hands instantly ; removes grease, paint, ink, etc.; 
every mechanic buys; get sample and terms. Utility 
Co., 646 West 44th Street, New York. 



PATENTS FOR SALE. 

PATENT9 FOR SALE. 860,336. Structural Steel Fly- 
wheel, Wire Rope Rim. to replace Cast Iron Wheels 
which fly apart. Kor full particulars address Scbultz, 
St. Davids, Pa., the inventor thereof. 

SEVERAL PATENTS FOR MANUFACTURING 
Mult. Malt will be sprouted and dried in one apparatus 
bv tire heat. No Malt kilns wanted. F. H. C. Mey, 313 
Niagara Street, Buffalo, N. Y. 

PATENT FOR SALE. No. 839.627.— Automatic Door 
Opener and Closer. This is one ot the most meritorious 
and best inventions ever put on the market. Useful in 
all private bouses, hotels, and factories. Write for full 
particulars, T. Nakahara, care Box 773, N. Y. City. 

V. S. PATENT on the new type Marine Surface Con- 
denser; no defects: saving fuel, boilers, work. Will sell 
outright or on royalty. Kor particulars address C. N. 
Tatarnicoff, 162 Buena Vista, Yonkers, N. Y. 

PATENTS FOR SALE. Patent on Household Water 
Filter and Cooler. Patent on Intake Dam and Gravity 
Water Filter for municipalities. Patent on Revolving 
Screen Filter for Mill Races. Schultz, St. Davids, Pa. 

FOR SALE. American patent rightson Reinforcing 
Bar for concrete construction. Patent No. 857,671. 
For full particulars address A. V. Reyburn, Jr., 13 
Hortense Place, St. Louis, Mo. 



FINANCIAL. 



WANTED.— Backing to the amount of $5,000 to build 
a two- man -carrying Motor Kite, pat ent pending, em ploy- 
ing discovery of a force which annuls gravity. Address 
X, care Scientific American. 



TYPEWRITERS. 

START MAKING MONEY by buying a reliable rebuilt 
typewriter. Remingtons, $15; Hammonds, Caligraphs, 

Williams, Blickensderfers, Franklins. $10 up. Rentals. re- 
pairs. "Atlantic" Typewriter Ex., Dept. S, !i45 B'way, N. Y 

BEAT IT to 23 Park Row and secure a No. 6 Reming- 
ton or No. 2 Smith Premier for $30. Thoroughly rebuilt. 
Guaranteed. Other makes $10 upward. Standard Type- 
writer Exchange, New York. 

TYPEWRITERS. -Hammond, $10; Remington, $12; 
Smith Premier, $18: Oliver, $29. All guaranteed for one 
yu.ir. Send for catalogue. Harlem Typewriter Ex- 
than.*e, Dept. B, 217 West l-'5tb Street. New York. 



AUTOS. 

WANTED.— To hear from every individual autoist in 
the States and Canada, requesting our catalogue ot spe- 
cialties and supplies. We make mud splashers, slip 
covers, top boots, chain boots, spark plugs, tires and 
tread covers, everything for tbe auto. Big discounts 
orders exceeding $5.00. Jenkins Specialty Mfg. Co., 
Sumter, S C. 



MOTION PICTURES. 

THE MOVING PICTURE WORLD, weekly, 10 cents 
per copy; yearly subscription, #2. The only paper de- 
voted to the moving picture, illustrated song and lan- 
tern lecture field. Moving Picture World, Box 450, N.Y. 

THE WONDERFUL VITAK MACHINE that projects 
a perfect moving picture for home use. Absolutely safe. 
Price with films $10. Write for circular. New York 
Vitak Co.. Dept. S, New York City. 

WANTED.-Addresses of enterprising men contem- 
plating entering tbe moving picrure business. Biggest 
paying proposition for small capital known. Write for 
information. The Actograph Co., 50 Union Square, N.V. 



MODELS & EXPERIMENTAL WORK. 

EXPERIMENTAL WORK. -Machines designed for 
special purposes and built to order. Send sample, sketch 
or blue-print for estimate. Hull Brothers, 56 Hudson 
Street, Jersey City, N. J. 



BOOKS AND MAGAZINES. 

ELECTRICI \ N AND MECHANIC.-Practical month 
ly magazine for electrical and mechanical students and 
workers. Publishes illustrated directions for con- 
structing dynamos, motors, gasoline engines, wireless 
tele graph y, e lecfropl ating, elect rical wiring, me- 
chanisal drawing, using tools, furniture construction, 
boat building, all kinds of mechanical work. One 
dollar yearly ; trial subscription for three months, 
twenty cents. List of electrical and mechanical books 
free. s. A. Sampson Pub. Co., 6 Beacon St., Boston, Mass. 



WHAT TIME WAS IT? Hoggson's time stamps 
correctly print tbe date and correct Time on any smooth 
surface the hand can reach. Ten years' successful use. 
S. H. Hoggson & Co., 108 Fulton Street, New York. 



TALKING MACHINE NEEDLES. 

I SEND FREE, samples of patented improved 
Petmecky Multi-tone Needles to all interested in talk- 
ing machines. Each needle plays 10 records. Millions 
sold weekly. Petmecky, 348 Broadway, New York. 



CORRESPONDENCE SCHOOLS. 

PATENT LAW AND OFFICE PRACTICE BY MAIL. 
Free booklet and specimen pages of thoroughly practi- 
cal course. Price reasonable. Correspondence School 
of Patent Law, Dept. A, 1853 Mintwood, Wash., D. C. 



EDUCATIONAL. 

UNITARIAN LITERATURE will be sent free by the 
Post Office Mission of the Hingbam Branch Woman's 
Alliance. Please send your name to Mrs. Starkes 
Wbiton, Hingham Centre, Mass. 

SYSTEMATICAL APPLICATION.-A pamphlet con- 
sisting of refined and good words, arranged u> make the 
system perfect, for inventive purposes and amusement 
with full explanations, awaits publishers. Apply to 
Ansel Hamor, 752 W. Fayette St., Baltimore, Md. 



Valve seats, machine for grinding locomo- 
tive, J. A. Chadwick 

Valve setting device, engine, R. E. Stephen- 
son 

Valve, steam actuated, I). W. Starrelt. . . . 

Valve, stop and waste, L. C. Lewis 

Vapor generation and power system, F. X. 
Govera 

Vault mold, burial, Pruett & Aid 

Vehicle belt shifter, motor, C. H. Dent 

Vehicle brake, J. N. Mahoney 

Vehicle brake, power driven, J. N. Ma- 
honey 

Vehicle construction, C. J. Harris 

Vehicle coupling, J. W. Impecoven 

Vehicle, motor, G. P. Parks 

Vehicle running gear, motor, D. M. Dearing 

Vehicle storm front, Brock & du Bois. . , . 

Vehicle wrench, axle nut, R. F. Hayes 

Veil, automobile, D. Duncan 

Vending machine, L. Pinner 

Vending machine, Roman & Barry 

Veneer, artificial, C. Tungenberg 

Ventilator operating mechanism, A. Q. 

wolf 7. 

Vibrations, apparatus for the production of, 
J. Astrom 

Vise, E. G. Seymour 

Wagon, dumping, J. M. Ripple 

Wagons and the like, draft apparatus for, 
MacGregor & Cahull 

Wash boiler attachment, H. Hemnel 

Washing apparatus, Haines & Whit-Gould.. 

Washing machine, G. Slewert 

Washing machine, J. H. Doub 

Washstand, portable folding. J. C. Knapn. . 

Watch and clock dial, J. Strang 

Watch, stem winding and setting, E. Kuhu 

Water closet, E. G. Watrous 

Water closet connection, J. J. Cosgrovo, 

870,017, 870,018, 

Water closet lid and device for preventing 
seats from splitting and warping, J. 
E. Albright 

Water feed regulator,- T. G. Rakestraw... 

Water gage, H. R. Fay 

Water heater, White & Ross 

Water motor, L C. Lewis 

Water motor, Campbell & Noel ting 

Water tank. C. Willms 

Water wheel nozzles, regulating means for, 
G. J. Henry. Jr 

Was ext ractor, O. L. Hershiser 

Weaner, calf, G. M. Krauss 

Weighing coal, grain, etc., meter for, 
Washburn & Granger 

Weighing device, R. E. Kimble 

Well tube strainer, G. H. Shoemaker 

Wheel, S. E. Mercer 

Wheel fender, T. J. Wilson 

Wheel shovel, C. T. Hook way 

Whiffletree hook, M. .T. Corcoran 

Whip socket lock. J. W. Pope 

Window cleaner, F. S. & L. Thomas 

Window frame pockets, lock for the clos- 
ures of, G. F. Smith 

Window screen,, rolling, B. Steinman 

Wire barbing machine, p. W. & J. W. 
Sommer 

Wire coiling machine, R. I* Horslev, 

870;2n>7, 

Wire support and insulator, conducting, II. 
W. Wistner 

Wrapping machine, S. E. Farnham 

Wrench. T. G. & A. P. Ha try man 

Wrench, B. R. Ward 

Writing a plurality of signatures or in- 
scriptions simultaneously, means for, 
W. It. Woodward 

Yarn sizing and similar machines, meas- 
uring mid nmrking motion for use in 
connect ion with, W. H. Clegg 



870,082 

870,205 
870,391 
870,113 

869,897 
870,045 
870,159 
870,188 

870,189 
870,287 
870,105 
870,459 
869,881 
870,011 
870,031 
870,160 
870,126 
870,468 
870,394 

870,331 

870,074 
870,522 
870,132 

870.241 

869,004 
870,095 
860,940 

870,020 
870,038 
870,481 
870,109 
870,000 

870,085 




MORGAN® WRIGHT 
GAS ENGINE BAGS 

are of the superior grade which marks their 
entire line of products. Standard or special 
sizes for any required horse power furnished 
promptly. 

Molded Rubber 
Specialties 



We wish to call attention to our excep- 
tional facilities for producing molded special- 
ties of all kinds for new and old inventions. 
We have specialized on this line of work for 
years, and have developed superior equip- 
ment and experience which we place at your 
service : Pump Valves and Valve Discs for 
high and low pressure; Diaphragms for 
Heaters and Pumps ; Printing Contact Mats 
for Blue Print work. 

We solicit an opportunity to figure on these 
or any other class of molded specialties. 

MORGAN & WRIGHT 

Manufacturers of Good Rubber Goods 
14 Bellevue Avenue, Detroit, Mich. 



15 



CENTS for trial 13 
weeks. In this illus- 
trated notional week- 
ly all the important newa of the 
world is stated clearly, fairly. 




id briefly, for busy readers. Many special features of great interest 
It is sincere, reliable, entertaining — I HE paper for the home. $1 year, 
takes place of $"2 to $4 papers. Try It. 13 weeks for 15 cents. 

PATIIFINDElt, Wnahtucton, D. C. 




870,201 
870,512 
860,913 

870,909 
869.009 
870,380 
860,921 
870,072 
870,172 
870.010 
870, -16-1 
870,482 

870.476 
870,393 



Build It Yourself 

Any boy or amateur can build this perfect little 
1 II. P. vettical, 2 cycle gasoline engine on a foot 
power lathe from rough castings by following our 
simple blue print working drawings. Others 
are doing it, so can you. No engine equals it 
for simplicity, strength and durability. Fills 
every requirement where light motive power 
is needed. Write for booklet and prices on 
castings and finished engines. 

OARDNER MOTOR COflPANY 

5011 Delmur Ave., St. Lotlii, IT. S. i. 



The Eureka Clip 

Tbe most useful article ever invented 
for tbe purpose. Indispensable to Law- 
yers, Kditors, Students. Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be bad of all booksellers, stationers 
and notion dealers, or bvraail on receipt 
of price. Sam pie card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121. Blooinfield, N. J. 




GENTLEMEN 

WHO DRESS FOR STYLE 

NEATNESS, AND COMFORT 

WEAR THE IMPROVED 

BOSTON 
GARTER 

THE RECOGNIZED STANDARD^ 

*VBThe Name is 
stamped on every 
loop — 





CUSHION 
BUTTON 

CLASP 

LIES FLAT TO THE LEG — NEVER 
SLIPS, TEARS NORUNFASTENS 

Sample pair, SilkSOc, Cotton 25c. 
Maikdon receipt of price. 

GEO. FB0STC0.,Maker» 
Boi ton, Mam. .U.S.A. 

ALWAYS EASY, 



We Will Make You 
Prosperous 

If you are honest and ambitious write ua 

today. No matter where you live or what 

5 your occupation, we will teach you the 

\ Real Estate buslnesa by mall; appoint 

I you Special Representative of our Com* 

.: pany In your town; start you in a profit* 

1 able business of your own, and help you 

make big money at once. t, 

P Unusual opportunity for men without 

capital to become independent for life. 

Valuable book A 140 and full particulars 

free. Write today. AddreBsnearestoffice. 

NATIONAL CO-OPERATIVE REALTY CO. 

Ffaripi Bldg., SeraotoB, Pa. Harden Bldg., Washington, D. C. 
DelparBldg., Oakla&d, Calif. Athenaeum Bldg., Chicago, lit 





JAGER Marine 
4-Cycle Engines 

Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with sp-ark advance. Develops 
wide speed ranee and reliability 
under most trying conditions 
Sizes 3 to 60 b. p. Seiid for catalog. 

CHAS. J. JAGER CO. 
Franklin, cor. Batterymarch St. 
Boston. Mass. 




Manufacturers should Investigate the 

B. F. BARNES MACHINE TOOLS 

before placing orders. Tbe Tool here 
illustrated is our 20-incb Drill, and we 
have many other sizes to make a very 
complete line, including Multiple Spin- 
dle Drills. If interested in the latest 
Tools for reducing costs of production, 
let us tell you what we have. Ask for 
Catalog S. 

B. F. BARNES CO. Rockford. III. 

European Branch 
149 Queen Victoria St., London, E. C. 



870,514 

870,486 
870,501 

870,007 
870,485 



870,333 | 



DESIGNS. 

Chafing dish stands, log for, E. A. Guter- 
mann 

Chair, H. Grossman 

Dish or similar article, covered. A. J. 
Meakln 

Domino, (i. J. Thomas 

Fabric textile, A. M. Rapp 

Fabric, textile. A. M. Rose 

Lavatory, II. Podmore 

Plate, E. E. Walter 38,870 to 



38,860 

38,873 



ENGINEERING NEWS 



Established 1874 
The Leading Enpcineerinsr l'aper of the World. 1.600 pages of news and information relating to 
engineering progress in all parts of the world amply Illustrated with drawings and photographs. 
Sittorrifiii.w /V«r.- Ten weeks' trial, . . . $1.00 
SAMPLE COPY FREE Six months. .... 2.50 

One year, . . . . . 5.00 



THE ENGINEERING NEWS PUBLISHING CO.. 214 Broadway. New York 




1 



DUPLICATORS. 



MULTICOPYING -The Bensinger "Rapid" Duplica- 
tor, quick, inexpensive, benefits business and profes- 
sional men. Numerous exact copies, forms, letters, dia- 
grams, music, or anything in pen, typewriter. 0. N. 
BenBinger Co., 34 Stone St., N. Y. 



PHOTOGRAPHY. 

AMERICAN PHOTOGRAPHY succeeds American 
Amateur Photographer. Camera and Dark Room and 
Photo Beaton. The editors of each now join in making 
a magazine which should be in tbe bands of every pho- 
tographer, professional or amateur, 15 cents monthly, 
$1.50 per year. Three specimen copies for a quarter. 
Am Photographic Pub. Co., 361 Broadway, New York. 



TRADE MARKS. 

Beer, Northern Brewery Co 

Beer, Wm. Pfeifer Berlin Weiss Beer Co.. 

Beer, Central Brewing Co 

Beer, Union Brewing & Malting Co 

Biscuits, Standard Wafer Co 

Bitters, Aschenbach & Miller 

Boots and shoes, leather, Bentley & Olm- 
sted Co. 

Boots and shoes, leather, Selz, Schwab & 

Co 66,000, 

Boots and shoes, leather, A. W. Tedcastle 

& Co 

Boots, shoes, slippers, and leggings, leather, 

Miller Hapgood Shoe Co 

Bread, H. Matthaei 

Brushes, tooth and nail, W. L. Martin 

Cabinets, kitchen, Hoosier Mfg. Co 

Calculators, C. M. Young 

Candles, Trowbridge Chocolate Chip Co., 

66,058, 

Candy, Sauerston & Brown 

Canned fruits and vegetables, H. P. Taylor, 

Jr 

Canned salmon, American Trading Company 

(Pacific Coast) 66,016, 

Chocolates and candies, Allen-Day Co 

Cigarettes, Rectors 

Clothing, certain. P. A. Patrick & Co 

Coal, Coleman Mining Co 

Corundum and emery grinding wheels, S. 

Sonnenthal & Co 

Cotton duck. Mount Vernon-Woodberry Cotton 

Duck Company.. G6,02G, 66.027, 66,049 to 

Cough remedies, E. J. Sormanl 

Cream, witch hazel, E. E. Hess 

Credit ratings, periodical statements of, 

B. P. Grunauer 

Disinfecting and deodorizing apparatus, 

Chemische Fabrik auf Actien (vorm. E. 

Schering) 

Pried fruits, olives, canned fruits, and vege- 
tables, C. S. Morey Mercantile Co 

Feed composed of crushed grain. H. E. 

Sehrader 

Fish bait, artificial, J. F. Gregory 



ECHHKAL IITERAT URE 

917 St. Paul Balldlng, NEW YORK. 



Condenses the best articles of general technical Inter 
est from all sources— thirty to forty every month— and 
iulexes all the rest. Keeps you informed regarding 
aJ] branches of Industrial progress. Tbemost instruc- 
tive periodical for engineers and the general reader. 
$2.00 per year, 20 cents per copy. Send 25 cents for a 
two months' trial subscription. 



05,080 

00.010 

00,012 

00,005 
60,048 
00.047 
00.022 
00,015 

00,001 
06,057 

00,050 

06.017 

00.0:15 

60.007 
06,071 
00,040 

06,030 

011.033 

or,. 065 
05,001 



66,068 
66,033 



66,029 
65.998 



Of Popular Interest 

The New Agriculture 

By T. BYARD COLLINS 

l2mo, 374 pages. 106 illustrations, cloth, price $2.00 

THIS new and authoritative work deals with the subject in a scientific way and 
from a new viewpoint. Dr. Collins has devoted his lifetime to the study of 
changing economic agricultural conditions. "Back to the soil" was n'.'ver 
a more attractive proposition and never so worthy of being heeded as during 
these opening years of the twentieth century. Farm life to-day offers more induce- 
ments than at any previous period in the world's history, and it is calling millions 
from the desk. The reason for this is not at first obvious, and for this reason Dr. 
Collins has prepared the present work, which demonstrates conclusively the debt 
which agriculture owes to modern science and the painstaking government and State 
officials. Much of the drudgery of the old farm life has been done away with by the 
use of improved methods, improved stock and varieties. All this tends to create 
wealth by increased value of the product and decreased cost of production. Irriga- 
tion, the new fertilization, the uew transportation, the new creations, the new ma- 
chinery, all come in for a share of attention. The illustrations are of special value, 
and are unique. All who are in any way interested in agriculture should obtain a 
copy of this most timely addition to the literature of agriculture. A full table of 
contents, as well as sample illustrations, will be sent on application. 

361 Broadway, New York 



MUNN & CO., 



Publisher* ol 
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PORTSMOUTH 

The Gate to 

PROSPERITY 

The marvelous growth of existing industries at 
Portsmouth, Virginia, is a practical guarantee 
of the siu-eess of otlierB. There is room tor more. 
Here are the wonderful resources of the south at 
the very door. Kaw materials of every kind, cheap 
fuel and abundant labor. Nine great trunk railway- 
lines and a score of lines of water transportation 
center at Portsmouth and radiate in every direction 
to the world's markets. 

Here is a balmy climate at every season, pure 
water in abundance, every modern improvement for 
convenience and sanitation.goodsehool8,goodhealth 
and beautiful homes. Investigation i8 well worth 
while. Let us help you with further information. 

I. T. VAN PATTEN, Sec'y, Portsmouth, Virginia 




Foreign Agents Wanted 

One of the largest manufacturers of refrig- 
erators in the United States desires to make 
business connections with responsible parties. 
Liberal terms and arrangements. 

McCray Refrigerators 

Opal Glass. Tile or White Wood Lined 

are made In stock sizes and built to order for 
Residences, GlubB, Hotels, Markets, Hospitals, 
Public BuildingB, etc. The best refrigerating 
system for warm climateB. 

Gives perfect circulation of pure, cold, dry 
air, and is economical in use of ice. 

Write for eataloz and full information. Catalog 
No. 81 for Residences, No. 46 for Hotels, Chibs, 
Public Institutions, etc. , No. 57 for Meat Mar- 
kets, No. 64 for Grocers, No. 71 for Florists. 

McCray Refrigerator Co.. 704 Mill St., 
Kendallville. lod.. U. S. A. 



New Auto Bargain 

A few, new, 4 cylinder cars, regular price, $2,550, While they 
last, $1,1*50. Makers will not permit advertising n.-uiie. We 
ifuarnoiee standard car, made by one of the best known manufac- 
turers. Guaranteed ; free of part*. 

We Buy, Sell and Kxchnnse. Largest dealers ami 
brokers in New and Second-hand Autos in the world. Also sup- 
plies at cut prices. Send for complete bargain sheet No. 133. 

TIMES SQUARE AUTOMOBILE CO. 

1599-1601 Broadway, N. Y. Chicago Branch, 309-3UMich. Blvd. 

AGENTS WANTED. 



A Homemade 100=Mile 
Wireless Telegraph Set 

Read Scientific American supplement 1605 for a 
thorough, clear description, by A. Frederick Collins, of 
the construction of a 100-mlle wireless telegraph outfit 
Numerous, adequate diagrams accompany the text. 
Price 10 cents by mall. Order from your newsdealer or 
from 

31 17 NX & CO., 361 Broadway, New York 



BE A MOTORMAN 



Fish hooks. W. R. Compton 05.088 

Fishing tackle, certain, K. A. I'Uui'ger Co.. 05.1HI0 

Flour, wheat, Wall-Itogalsky Milling Co 0«,O:U 

Flour, wheat, Washburn Crosby Co 00.0G3 

Foods, certain cereal, J. G. Hutchison & 

Co 0(1,023 

Furs and skins, Becker Bros. & Co 06,0:17 

Hair combs, ladies', Pacific Novelty Co 65.0G3 

Ha rnoss trimmings, certain, E. A. Pflueger 

Co 05,001 

Heaters and heat extractors, water, Alber- 

ger Condenser Co 65,970, 65,971 

Heating and ventilating apparatus, certain, 

S. C. Davidson O5.9R0 

Hooks, snap. Oovort Manufacturing Co 00.1141 

Hydrogen peroxid, G. Osborn 00,056 

Instrument for making conventional figures, 

automatic. K. I. Horsman Co 05.992 

Liniment. J. D. Shuler 65.064 

Liquid tooth cleansing compound, T. M. 

Child* 05.95.S 

Jewelry, Carter. Qvarnstrom & Remington.. . 05.9S7 

Jewelry, S. & B. Lederer Co 06.008 

Jewelry, certain, Kantzmann & Snssfeld. . . . 05.999 

Machinery, certain. P. C. Davidson 0(1.042 

Magazine. Grafton Press 00.OK2 

Magazines. R. R. Fisher 00.073 

Malt and hops, compound of, F. M. Do vie... 60.070 

Malt extract. Paragon Mult Extract Co 60.085 

Matches, Jon 1: opintrs nch Vnleans Taiid- 

sticksfabriksaktiel.olag 00.024 

Medicine. antiseptic antifebrile unguent 

external. T. W*. Algen 05.950 

Medicine or medicinal cordial, cough, G. E. 
Whittakor 

Metal leaf, imitation. Gnne Brothers & Co.. 

Metals and alloys, certain. T. Goldschmiclt. . 

Mince meat, dried fruits, and 1'avoring ex- 
tracts. Smith Lichty & ITillmnn Co 

Must nr grane juice. Deutsche W<Mnnioet- 
kelterel alkoholfreier Obst 11ml Trauben- 
safte II. Lampe & Co, Worms a/Rh. 
CI. M. B. II 

Newspaper, W. R. Hearst.. .00.074 to 00.081. 

Newspaper, financial and commercial, M. 
Anerbaeh 

Oil blackings, naste blackings, shoe dress- 
ings, and leather dressings. Associated 
Shoo Co 

Oil. illuminating, Tide Water Oil Co 

Oil, lubricating, Galena Signal Oil Co., 

65.003 to 

Oil, tasteless castor, Voigt & Co 

Paint, damp proof. Dexter Brothers Co.... 

Pantaloons. J. Sehoeneman 

Paper, certain. C. Rohde 

Paper, cover. American Writing Paner Co... 

Paper, wrapping. IT:mlon-Sharps Co. .05.9SH, 

Paper, writing ami printing. Amoricnn Writ- 
ing Paper Co 05.973 to 

Pharp>sicoutieid preparations, certain, C. S. 
Welch & Co 

Polishing cloth*. J. A . Kieferle 

Potato chips. T. B. Clewoll & Son 

Rubber boots and shoes, Goodvear's Metallic 
Rubber Shoe Co 05.990, 

Rubber goods. certain, Daimler-Mot oren- 
Gesellschaft 

Rubber goods. e«-rt;i'n. M, Lindsay Rubber 
Manufacturing Co 

Salve for burns, frost bites, and sores, V. 
ITarkness 

Shoes, leather and canvas. Kciffer Bros.. 

60.000 to 

Silk piece goods ami silk mixed piece goods, 
Susquehanna Silk Mills 

Spool cotton, sewing cotton, and thread, 
American Thread Co 

Stoves, ranges, boilers, and furnaces, Royn- 
ton Furnace Co 

Suppositories, tablets, ami pills. Dr. Pierre 
Chemical Co 

Suspenders, Lafayette Suspender Co 

Tar, certain preparations of. F. Schncht. . . . 

Teas and coffees, Upham Bros 

Thread or spool cotton, sewing, Blodgett & 
Orswell Co 

Tin plates, Baldwins Limited 

Tin, terne. leaded and black sheets, Bald- 
wins Limited 

Tires and inner tubes, rubber, Pacific Coast 

Rubber Co 

i Tonic beverages, R. L. Duffy 

; Typewriter ribbons and typewriter carbon 

I paper. Monarch Typewriter Co 

I Typewriting machines, Fabrik Ptolzenberg 
Deutsche Bureau-Einriehtungs-Gesellschaft 
mit beach rank tor Hnftung 

Underclothing, certain, William Carter Co... 

Watch glasses. Hammel. Riglander & Co. . . 

i Watches and watch movements, B. L. Stras- 

hurger 

Water gage tubes. R. Kllnger 

I Whins, United States Whip Co 

Whisky, Roekamp Bros 

Whisky, Jesse Moore Hunt Co 

Whisky, W. Sanderson & Son 



05, 90S 
00.013 
00,044 



05.0 SI 
60.000 



00.01 R 
06,013 

65.995 
05.906 
00.020 
60.088 
65.085 
05.972 
65.984 



65.078 

05.907 
00.025 
06.039 

05.997 

lY>.!>89 

60.046 

65.000 

00.003 
00,033 
66,036 
65,079 



05.9."0 
65.962 
00. 02S 
66,002 



00.019 
66.000 



Motormen and Conductors 

Earn Good Wages the Year Around. 
Electric Railway Course by mail 
makes you a successful Motorman or 
Conductor. Work is pleasant. Hun- 
dredsoC positions open. Other courses 
listed in our catalog. Write for it 
today, giving age and weight. 
The Weothe Railway Corres. School, 
Box 587, Freeport, 111. 



a 





Rfi.nnfi 
65,982 



60.072 

os.noo 

66,021 

66.011 
60.004 
66.01 4 
66.060 
66.0S3 
06,087 



INVENTORS 



We manufacture METAL 
SPECIALTIES of all kinds, 
to order ; largest equipment ; 
lowest prices. Send perfect sample for P^ Q p~ p~ 
low estimate and best expert advice « ■ » ^— ^— 
THE EAGLE TOOL CO., Dept. A, Cincinnati, O. 



LABELS. 

*Arbuckle*s Certified Coffee,'* for coffee, 
Arbuckle Bros 

"Atlas Brand," for spices. Woolson Spice 
Co 

"Coco Cola," for a non-alcoholic beverage, 
Coco Cola Co 

"Compliments of the Season," for cigars. 
Schmidt & Co 

"'Dime." for evaporated npples. Waller- 
stein Trodueo Co 

"Dixon's Mica Oil." for mica oil, ,7. Q. Dixon 

"Kl-Ko." for cigars, Schmidt & Co 

"Elato," for cigars, Schmidt & Co 

"Fortune Teller Coffee," for coffee, James 
Ileekin Co 

"Horlacher 9 Months Old," for beer, F. H. 
Horlachcr 

"Hybnll Ginger Ale," for ginger ale, Setb- 
ness Co 

"Lava Tea." for a preparation for the nerves 
and brain, J. J. Ruegg 

"Palace Bouquet," for cigars. Schmidt & 



13.850 
13,805 
13.853 
13,856 




Army Auction Bargains 



Old Pistols - - $ .50 up 
Officers' Swords, new $1.75 
Cavalry Sabrea, "f- 1.50 
Army Far Cap, * 2.00 
7 Shot Carbine, " 3.50 



Tents- $1.90 up 
Rifles- 1.95 « 
■Aniiy Saddles - 3.00 » 
« Bridles - 1.00 " 
u Leggina, pr. .15 " 
1907 MILITARY ENCYCLOPEDIC CAT- 
I ALOGUE ($1.00 book), 260 large pages, thousands 
beautiful illustration* — wholesale, retail prices of 15 
GOVERNMENT AUCTION SALE 
goaas, mailed fifteen cents (stamps). 
FRANCIS BANNERMAN, S01 Broadway, NEW YORK 



60 YEARS' 
EXPERIENCE 




'Preferlto," for cigars, Schmidt & Co 

•Pre9to," for a silver cleaner, Presto Mfg. 

Co 

'Purello," for cigars, Schmidt & Co 

'Purity Bath," for a toilet deodorant, M. 

W. Kent 

'T-Wharf Ringed Fish Hooks," for fish 

hooks, H, A. Whlttemore 

"Tate Spring Mineral Water," for mineral 

water, T. Tomlinson 

'Volumo," for cigars, Schmidt & Co 



1.1.804 
13. R0R 
13.850 
13,861 

13,849 

13,852 

13,851 

13,862 

13.860 
13,855 

13.867 
13,857 

13,863 

13,868 

13,854 
13,858 




New York : 306 Fifth Ave.. 22 Maiden Lane. 
Brooklyn: 504 Fulton St. Boston: 228 Boylston St. 
Phlla.: 1516 Chestnut St. Chica.ro : 82 State St. 
Agents in all Principal Cities 



LEARN WATCHMAKING 

We teach It thoroughly its as many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 
ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo. 



VENTRILOQUISM 

Learned b y any Man or Boy at home. Small cost. Send 

to-day 2-cent stain p for particulars and proof. 

O. A. K ml tii. Kuom f,W, S«4U KlioXvllIc Ave. Peoria. 111. 



iNOVELTTES & PATENTED ARTICLES 

JSinNUBkCT'aBEO BV CONTRACT- PUNCHING OlES.SPECULMAllHINERY., 



BUSINESS OPPORTUNITY 

Men of biiwlnes* interested in a new field for making money will 
find in our proposition wh:it they are set-kin^. We have a New l'lan 
in the Mail Or.ler Line that will please those seeking a good investment 
with large profits. A Fortune for the right person. The F. II. 
Alden Co., 178 East 4th Street, Cincinnati, Ohio. 



I NVENTORS 

MANUFACTURERS. — 
LET US — 



METAL SPECIALTIES 

Metal novelty works c? M^ffsT. CHICAGO. 



LET US BE YOU* FACTORY 



We estimate on anything you want made to order. 
STAMPINGS, MODELS. EXPERT WORK. 

We publish "The Silent Partner," a brainy liUle 
magazine, full of kooi! thoughts. Sample fiee. Write ub 
THE GLOBE MACHINE AMI STAMPING CO 
9?0 Hamilton tt.. Cleveland, O. 



I f *J JBEHlIEBa Corliss Engines, Brewers' 
lina and Butrlers' Machinery. THE V1LTBR 
f m * 3 MFG. CO., 899 Clinton St., Milwaukee, Wis. 



lUinnFIC * EXPERIMENTAL WORK. 

IflUULLO Inventions developed. Special Machinery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 



RUBBER. 

PARKER, STEARNS & CO.. 228.229 South Street. New York 



Expert Manufacturers 
Fine Jobbing Wort 



MR, INVENTOR 

Send us your models or drawings for our lowest prices 

We can develop, perfect 01 manufacture your invention 

MONARCH TOOL CO., 128 Opera Place, Cincinnati, 0. 



MODELSI 

ESTABLISHED- 186? Si 



CHICAGO MODEL WORKS 

/79£. MADISON S 1 CHIC: ' 



Experimental & Model Work 

dr. & advice free. Wm. Gardam &Son.4WlRose St.N.T 



Machinery. Dies. Tools. Models, Metal Patterns, Spe- 
cialties. Thirty Years' Experience. A bargain in 
tin can and other dies, round or square. 

AUTO MACHINE WORKS CO., 

'-£14 South Clinton Street, Chicago. 



die [ special ' models 
work Tools novelties 

Fv|>,-i-im.jit;il Work for Inventors 
II. TURNER TOOL CO., 31fl s. Cllnlon St.. Chicago 



DRYING MACHINES 



For all kinds ot ^ran- 
nlar materials. S. E. 
WorTell,Haimiha),Mo. 



LE STAMP CO. 

-STEEL STAMPS, LETTERS* FIGURE! 
BRIDGEPORT CONN. . 



I Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravings 
25c. Parlor TrlckB Catalogue, free. 
MART1NKA & <:•.. Mfrs.. 4itS Sixth Ave., New York 



KUHLMAN TRANSFORMERS 

Quality always. Single and 3-phase. Prompt delivery. 

IRUHLMAN ELECTRIC CO. ELKHART.' INTJ. 



MASON'S NEW PAT. WHIP HOIST 

for Outrigger hoists. Faster than Elevators, and hoist 

direct from teams. Saves handling at lcs expense. 
Manf d. by VOLNEY \V. MASON & CO.. Inc. 

Providence, IE. I., t. £. A. 



Trade Marks 

Designs 
Copyrights &c. 

Anyone sending a s ketch and description (Day 
quickly ascertain oar opinion free whether an 
invention is probably patentable. Communica- 
tlonsstrictlyconOdentlal. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without chnrere, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir= 
culatlor, of any scientidc Journal. Terms, 13 a 
year I four months, tL Sold bjall newsdealers. 

MUNN &Co. 36,Broadwa * New York 

Branch Office. 626 F 8L, Washington. D.C. 



PRINTS. 

'Boyd's Chart of By-Products of Ec-ZIne," 

for ec-zine products, C. L. Boyd 2,147 

'Kitchen Profits," for flour, Washburn Cros- 
by Co 2,145 

'Men's and Bovs' Apparel." for men's and 

hoys' apparel, H. C. Lytton 2,148 

"Rainier Beer," for beer, Seattle Brewing & 

Malting Co 2,146 

"The Everett Piano," for pianos, John Church 

Co 2,150 

"The Harvard Piano," for pianos, John 

Church Co 2,149 




A printed copy of the specification and drawing 
of anv patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now ho obtained by the in- 
ventors for anv of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn 4; Co., 361 Broadway. New York. 



Out December 7, 1907 
THE SPECIAL 

Navv Number 



of the 



SCIENTIFIC 
AMERICAN 

36 Pages in Handsome Cover 
in Colors. Fully Illustrated 

Price 10 Cents 



TEN YEARS AGO the American Navy, which won 
imperishable laurels under Dewey, Sampson and 
Schley, had 3 first-class battleships and 2 armored 
cruisers. To-day it has, in commission or near 
completion, 22 battleships and 10 armored cruisers 
from which to select a fleet to visit the Pacific. That is not all : 
Ships, guns, armor protection and gunnery are alike superior to 
the best of ten years ago. The special number of the Scientific 
American will tell in full of this growth during ten years' peace. 
Among the contents will be a graphically illustrated article 
comparing the powers of the various navies of the world; an 
illustration of every type of vessel from battleship to submarine; 
various powerful guns and their intricate mechanism; the manu- 
facture and testing of armor plates; the problems of warship de- 
sign and construction, with a special article on the towing tank 
where models are tested ; the warfare of the future as affected by 
modern' vessels; and a table showing the size, speed, armor and 
armament of every boat in our navy, down to torpedo boats 

The number will be a double one — 36 pages, lavishly illus- 
trated, in a colored cover — and charged at the usual rate of 10 
cents. It will be advisable to order a copy early. 



ORDER FROM YOUR NEWSDEALER OR FROM 

MUNN & CO., 361 Broadway, New York City 



4t 



DON'T BUY GASOLINE-ENGINES 

alcohol engine, superior to any one-cylinder engine ; revolutionizing power. Its weight and bulk are half that of single cylinder engines, with greater durability. Costa 
Less to Buy— Less to Run. Quickly, easily started, vibration practically overcome. Cheaply mounted on any Wagon. It is a combination portable, stationary or traction 
engine. Send fob Cataixmus. THE TEMI'LE PDMP CO., Mire., Meajher and 15th St8„ Cbkago. THIS 13 CUB FIFTY-THIRD vsaK, 



UNTIL YOU INVESTIGATE 
"THE MASTEB WORKMAN," 
a two-cylinder gasoline, kerosene or 
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Scientific American, 



November 16, 1907. 




Rubber Pump Valves 

For Cold and Hot Water, Oils, Acids, 

High Pressure Mine Service and for 

every pumping: requirement. «J* «J* J* 

Mechanical Rubber Goods of every description 
of unsurpassed' qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device, jt jt jt jt jt jt Jt 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

91 & 93 Chambers Street, New York 



Scales 

Money. 



All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tooln. etc. save 
Lists Free. Chicago SCALE Co., Chicago, 111. 




LEARN TO BE A WATCHMAKER 

Bradley Polytechnic Institute 

Horolopc.il Department 
Peoria, Illinois 

Formerly Persons Horological Inst. 

Largest and Rest Hatch School 
In America 

We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catalog of Information. 



HAVE YGU GOT ONE ? 



I lit us Improved Tip Top Duplicator, tha 1 
ideal assistant, always ready when you want to quickly make 
lOt copies from Pen-written and 50 copies from Typewritten 

■ Original. Complete Duplicator, tf m en 




cap size (prints 8^x1 

* 't want your money 



$7j 



In.), cost 
but we don't want your n 
until you are satisfied that our machine 
all right, so If you are interested just write 
to ub to send it on 

10 Days' Trial Without Deposit. 
That's fair enough, isn't it! Then send today. 
Felix IT. Dhur Duplicator Co. 
Duiis Building-, 118 John Street, New York 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R. H. MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 
lor Manufacturers use 



Saves 90% 



THE 




DIAGRAPH 

(Trade Mark Registered) 

The Improved 
Stencil Cutting Machine 

Is a saving of 90 per cent, in your 
Shipping Room worth considering? 
Two Thousand Dlagraphs in use 
by the Largest Houses in the United States. 

" Your machine has been in constant nse by us, and we do not see now 
how we ever got along without It. It is strong, durable and easily manipu- 
lated. All our goods are now Bent out with our customer's name plainly 
marked thereon, thus avoiding any possibility of them going astray. We 
cannot see that we will be at any expense for Its maintenance for some 
time to come, and by that time the machine will have more than paid 
fur itself."— Jo*. B. JfotMoJ Co., Baltimore, Md. 

Just a word will bring our free Illustrated booklet 
describing the Diagraph and our " No Error " System 
of shipping goods. 

American Dlagrapb Co., 10 N. 2d St.. St. Louis, Mo., U. S.A. 



lACoigpe^fiSQ^ 



Perspiration cannot 
affect Litholin water- 
proofed, linen collars or 
cuffs. They keep their 
peifect shape in all 
weathers. 




Moieture will imme- 
diately wilt the best of 
ordinary linen collars 
and cuffs— the button- 
holes break, and they 
crack and fray. 



LITHOLIN Water-Proofed Linen Col- 
lars and Cuff- look exactly like linen because 
they are linen Save time, worry, expense, and 
increase comfort. Wiped with clamp cloth they 
are as oleau and white as Then new. 



Collars 25c. 



Cuffs 50c. 



If your dealer has not them in stock, send style, 

size, number wanted, with remittance, and we 

will mail post paid. Illustrated catalogue of ail 

the latest fashionable styles, free on request. 

THE FrBERLOID COMPANY, Dept. 22 

7 Waverly Place, New York 

P»«*^WCTtRPROOFED L.INUI. "»><SJ 



Toledo JMtafi^'ohio.USA 

y~ 126 «3 Kb Vulcan Place 

^VufcanlronWorVS 00 - 




Model G 

$2,000 

Four Cylinder— 25 H. P. 



w 



Distinctively "Cadillac" Throughout 




Model G 



1908 

This and All Models Now Ready 

Judge Model G by performance, not price. On track, road and hill its 
superiority over cars of twice its price and thrice its rated power has been 
repeatedly demonstrated. There is noticeable simplicity in its design, 
with unprecedented efficiency at every point — speedy, powerful, flexible, 
silent, sensitive. Material and workmanship distinctively ' ' Cadillac ' ' 
throughout — a guarantee of the best construction. Has endurance to the 
limit of mechanical possibility. 

Twenty-five horse power (A. L. A. M. rating) ; sliding gear trans- 
mission : shaft drive ; ioo inch wheel base ; surprising speed capabilities. 
$2,000 f . p. b. factory. Described in Catalog G — 47. 

AmonRtheother Cadillac winnersarethe sturdy single cylinder cars (Model S, Runabout, 
$850 and Model T, Touring Car, $1,000) and the luxurious four-cylinder Model H. The smaller 
types, as dependable and carefully built as ever, now have increased wheel base and longer rear 
springs, greatly adding to their easy riding qualities. Described in catalog T — 47. 
THE TRUTH ABOUT THE AUTOMOBILE 
AND WHAT IT COSTS TO MAINTAIN ONE 
This is the title of a 64-page booklet compiled from sworn statements of a large number 
ot users of single cylinder Cadillacs. Gives facts and figures which buyers -want to know. 
Mailed free if you ask for Booklet No. 47. 

Model H is an example of exclusive automobile designing and careful execution. Pos- 
sesses that quietness, smoothness, abundance. of reserve energy and luxury of riding which 
other makers strive-to accomplish by a greater number of cylinders with consequent, complica- 
tions. A comparative demonstration will prove this. Thirty horse power, capableof 50 miles 
an hour. $3,500 f . o. b. factory. Described in catalog H —47. 

CADILLAC MOTOR CAR CO.. Member a. l. a.m., Detroit. Mich. 




Gasoline Engines 



SMOOTH 
RUNNING 




A line of engines adapted to the uses of all classes 
of mechanics. Constructed on mechanically correct 
principles. Everywhere distinguished for their 
safety and ease of management, as well as for their 
efficiency and economy. 

Vertical style. In 2 and 3-horse power. 

Horizontal (Stationary and Portable), In 4, 6, 8, 10, 
12, 15 and 20-horse power. 

Also a 1-horse power air cooled engine. 

Stocks carried by I. H C. local agents at all prin- 
cipal points. Address home office for catalogs and 
particulars. 

The International Harvester Company of America 

(incorpobhted) 
16 Harvester Bide, Chicago, 111. 



MECHANICAL DRAWING 

is pleasant, absorbing, clean work. It will pay 
yon well and there is a simple inexpensive 
way to master this subject* Why not grasp 
this opportunity to better yourself? We will ad- 
vise you at our expense. 2fc0-pa*re free handbook 
describing our 60 courses in ENGINEERING. 
Let us help you. Write to-day. 

AMERICAN SCHOOL OF CORRESPONDENCE, Chicago, III. 

- MENTION SCIENTIFIC AMER., II-I6-07 ' ■ 



Pipe Cutting and Threading Machine 

For Either Hand or Power 

This machine is the regular hand machine supplied 
with a power base, pinion, countershaft,' etc. , and 
can be worked as an .ordinary power 
machine or taken from Its base for 
use as a hand machine. Pipe V In. 
to 15 In. diameter handled easily in 
small room. Illustrated catalogue- 
price list free on application. 

THE CURTIS & CURTIS CO. 

6 Gardeo St., Bridgeport, Conn. Branch Office, 60 Centre St.. N. Y. 




rBSr 
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?8o USE GRINDSTONES ? 



[f so we can suppiy you. Ah sizes 
mounted and unmounted, always 
kept Id stock. Remember, we make a 
specialtyof selecting stonee for all spe- 
cial purposes. Send for catalogue •' I ." 

The CLEVELAND STONE CO. 

2d Floor. Wllshlre. Cleveland. 0. 



Electrical Toys for Boys Every Boy a Railroad President 



Real Scientific Novelties 

Practical, Complete, Harmless, Durable. 
JUST THE THINGS FOR CHRISTMAS 



fll * 






'"PHERE'S great fun owning a railroad and boss* 
■* in£ the Job. Our Models of Locomotive., 
Trains, Trolley Cars, Dynamos, Lamps, etc., ate 
practical and durable inventions. They amuse 
and instruct. They point many a boy to a useful 
career. • Equipped with dry batteries, no acids 
or liquids used, perfectly safe and harmless. 
Prices from $1 up. . 

Illustrated booklet Sent Free 
THE CARLISLE 4L FINCH COMPANY 

233 E. Clifton Ave.. Cincinnati, 0. 

Lit jest Manufacturers Electrical Novelties Id the World 



A new Elgin Watch per- 
fectly adapted to the watch 
needs of womankind, yet 
meeting the same rigid re- 
quirements that have made 
the Elgin the standard watch 
for mankind. 

Illustration actual size of watch. 

Every Elgin watch is fully guaran- 
teed; all jewelers have them — Send 
for "The Watch," a story of the 
time of day. 

ELGIN NATIONAL WATCH CO. 

ELCIN, ILL. 
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ETGLASS PIPE 

At last the perfect Pipe— the pipe that it Is a Je- 
light, tost noke— th:it never bites, and that 1b Free 
from the r:iuk odors which women so detest about 
the house. 

The man who says he cannot smoke a pipe CAV 
smoke this one— and with the keenest pleasure that 
tobacco ever gave. 

It is made of specially annealed Glass — Unbreakable, 

Non-Absorbent aod readily Cleanable, with an Inner 

vented bowl ot ingenious construction, allowing every 

grain of the tobacco to be burned to a dry ash — and 

drawing the nicotine away from mouth contact. Tliiit 

docs away with the nasty little heel of nicotine- 

soaked residue with Its bud odor and tongue bititijr 

taste. It is the only pipe in the world thnt remains 

cool throughout — whose last whiff Is as sweet ns 

the first. 

Smoke It for a week on trial. Your monev 
back theu If not satisfied. In ordering suite 
preference for straight or 
curved stem. 



L *■% 



Price #1.50 

(with case Jj-.'.uu) 

postpaid in \J. S. 

and C inada — Foreign 

Countries a<M postage. 

Send for free booklet 

"The History of Smoking" 

TURCO-AHEKH'aN pipe CO. 

' 376 South Ave.. Rochester, fl.Y. 

R/farenc* National Bank of 

4>OttDjer e, Rochester. 



MEASURING BAR CLAMPS 

One Inch square Inside, used with two wooden bars 
1 In. S milk, of any desired length. Clamps and bars 
thus combined are most con- 
venient to carpenters as ad. 
Justable measuring rods. Also 
for extension beams for our 
No. 59 Trammels. Nickel 
plated. Price per pair 50c. 
f "Send for 232 page catalog No. 18-B. 
THE L. 8. 8TARRETT CO., Athol, Maw a., F. 8. A. 




This Furnace Will Pay Its Way 
In Your Shop or Tool Room 

You can never heat and harden your dies, milling cutters or other 
tools in a coal forge without a big percentage of loss, frequent delays 
and much dissatisfaction. 

You can do all your work of this kind absolutely right, economically 
and in half the time with this 

Stewart Special No. 1 Oven or flaffle Gas Blast Furnace 

It is made to use any kind of gas or crude oil. 

Shipped anywhere on thirty dajys' trial. 55 other styles and sizes 
made. Some for every purpose. Write for catalogue. 

CHICAGO FLEXIBLE 5HAFT CO., 178 Ontario Street, CHICAGO 



WE JMte ZTl Lamps 

For Home, Store and Street 

We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

Wicks, No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGH'S*. 

Exclusive territory to good agents. t£T Write Cor 

Catalogue and prices. 

Chicago Solar Light Co.Dept a. Chicago 





THE PAN-TOG CHAIR 



For $8.50 

A Gentleman's Dressing Chair, 

Presses abd creases trou- 
sers while yon sleep. 
Positively prevents ba*r- 
gy knees. Saves time 
and money. Made of 

Quartered oak. golden 
nlsh, and bircb, ma- 
hogany finish. When 
ordering state finish desired. Formerly sold for 
$12.50. Shipped same day order is received If re- 
mittance accompanies order. Descriptive folder on 
request. 

Central Mantel Co.. 1212 Olive St.. St. Louis. Mo. 





Sara 



SAM Pit 
FREE 
IS-ai S. CLINTON ST. 



CH BES LYa CO fiiliAt f.VSA 
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